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WHC-SD-WM-DP-053 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

S,.at No Sample Point Date Tme Issued Priority

V 23.-5727 107-AP 8- 3-93 8:31 26
Defevmenaleon Memhod Slandard Reslt' Uris Chege Cod Ae.uns

TIC LA-622-102 uG C/ML N1L17 0
Sample Site Cuto,, 10

? . 107-AP-B
Ramaiks. Calcutations. Results

OUT FOR RERUN
Anayst - Analys1 - 2 AnalysI - 3 Analyst . 4 Analyst -

D Ti. Co ed Lb Uig,

Vl - - MOP Irn/c -a,

BEST AVAILABLE COPY
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WHC-SD-WM-DP-053 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

.e , Sample Pomnt Date Tine issued Prorty

V 23.-5827 107-AP 8- 3-93 8:31 26
Detem,raton Method Stlndoad Ret' U ts Cha.ge Code $ertts

TIC LA-622-102 uG C/ML N1L17 0
Sample St.Z Custom.e ID

? Z ,- 107-AP-P
Remarks Calcilations Results

DUPLICATE SAMPLE

OUT FOR RERUN
Analyst - I Analyst - 2 Analyst - 3 Analyst . 4 Analyst 5

D.eT~i Compil..d Lab -un-'

me- ' 1Q4 q!; I/ i I;c
-0-11-43 V

4f

BEST AVAILABLE COPY

434
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WHC-SD-WM-DP-0 53 REV 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REVuni

TIclrt. NE'V 2.0

Sample: STD

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/11/93

50 uL
1
BLK
.3284311 ug/minute C

Time: 15:05:45

Analyst : RA
Min Readings 14
Max Readings = 14
% Difference = 10

== Reading
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
2.20
6.70

16.20
30.30
45.90
61 .30
75.-an
87 .0
98. 1n

106.7n
113. 7'-
119. (1
124.40
128.50

% Difference
0.00

67.16
58.64
46.53
33.99
25.12
18.70
14.12
10.50
8.06
6.16
4.93-
3.86
3.19

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO

BEST AVAILABLE COPY

BLANK VALUE 2.3 micrograms carbon
BLANK FACTOR 2.3 / 7.002991 = +3. 3E-01 ug/min Carbon

SAMPLE RESULTS:
128.5 - 2.299719
128.5 - 2.299719

)(1 )/(50)
)(1)/(50)(12) =

+2. 524E+00
+2. 103E-01

g/L Carbon
Molar Carbon

Sample Run By:
RA WENDLAND

435
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WHO-SD-WM.DP-0 53 REV 0

TIC- TOTAL INORGANIC 'CARBON ANALYSIS
TICTOC REV 2.0

<<< BLANK ANALYSIS >>>

Sample: BLK

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/11/93

50 uL
1
BLK
N/A

Time: 13:28:21

Analyst :
Min Readings
Max Readings
% Difference

RA WENDLAND
14
14
10

= Reading
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Analysis
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.10
0.30
0.40
0.60
0.70
0.?0
1.00
1.20
1 .40
1.60
1.70
1.80 .
2. 00
2.30

==== % Difference ==
0.

66.
25.
33.
14.
12.
20.
16.
14.
12.
5.
5.

10.
13.

00
67
00
33
29
50
00
67
29
50
88
56
00
04

BEST AVAILABLE COPY

BLANK VALUE
BLANK FACTOR

2.3 micrograms carbon
2.3 / 7.002991 = +3.3E-01 ug/min Carbon

Sample Run By: T V)
RA WENDLAND

436
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TIC- TOTAL INORGANIC CARP ANALYSIS REPORT
TICTOC REV 2.0

WHO-SD-WM-DP-053 REV 0
Sample: V21 .

Sample Size =
Dil Factor r

Blank ID #
Blank Value =

Date: 08/11/93

200 uL
1
BLK
.3284311 ug/minute C

Time: 15:32:53

Analyst : RA WENDLAND
Min Readings z 14
Max Readings = 14
% Difference = 10

Reading
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Analysis
0.51
1.01
1.50
2'.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

==== Coulometer
0.10
0.30
0.60

1210
1. 10
6. 20
12.20
is. 10
23.20

33.70
37 .>0
41 . 0
44.20

% Difference ==
0.00

66.67
50.00
45.45
62.07
57.97
43.44
32.60
24.27
13.15
13.35
10.85
8.25
6.79

BEST AVAILABLE COPY

BLANK VALUE = 2.3 micrograms carbon
BLANK FACTOR = 2.3 / 7.002991 = +3.3E-01 ug/min Carbon

RESULTS:
- 2.299659
- 2.299659

)(1)/(200) =
)(1)/(200)(12) =

+2. 1E-01
+1.75E-02

g/L Carbon
Molar Carbon

Sample Run By:
RA WENDLAND

SAMPLE
44.2
44.2

437
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TIC- TOTAL

Sample: V21 DUP

INORGANIC CARBON
TICTOC REV 2

Date: 08/11/92

WHC-SD-WM-DP-053 REV 0

ANALYSIS REPORT
.0

Time: 15:41:19

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

200 uL
1
BLK
.3284311 ug/minute C

Analyst :
Min Readings
Max Readings
% Difference

RA WENDLAND
14
14
10

Analysis
0.51
1.01
1.50
2.01
2.51
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6.50
7.00

Time ==== Coulemeter
1.60

3.20
4.50
6.00
f.60

1 -30
12.20
25.60
31.70
37.30
42.20
A6.50
50. 10
5:.40

% Difference
0.00

50.00
28.89
25.00
30.23
35.34
30.73
25.00
19.24
15.01
11.61
9.25
7.19
6.18

BEST AVAILABLE COPt:

BLANK VALUE = 2.3 micrograms carbon
BLANK FACTOR = 2.3 / 7.002991 = +3.3E-01 ug/min Carbon

RESULTS:
- 2.300281
- 2.300281

)(1 )/(200)
)(1)/(200)(12) =

+2. 55E-01
+2. 13E-02

g/L Carbon
Molar Carbon

Sample Run By:
RA WENDLAND

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

SAMPLE
53.4
53.4
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WHO-SD-WM-DP-053 REV 0

TIC- TOTAL INORGANIC CARBON AHALYSIS REPORT
TICTOC REV 2.0

Sample: V21 SPK

Sample Size =
Dil Factor =
Blank ID it =
Blank Value =

Date: 08/11/93

200 uL
1.5
BLK
.3284311 ug/minute C

Time: 16:26:43

Analyst :
Min Readings =
Max Readings =
% Difference =

RA WENDLAND
14
14
10

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6.50
7.00

Time ==== Coulometer
2.70
5.40
7.90
10.40
15. 50
26.40
42. 4K
59.9 2
76.
92.

105.7'
117.:-
127.1 
135.5

% Difference ==
0.00

50.00
31.65
24.04
32.90
41.29
37.74
29.22
22.11
16.68
12.68
9.81
7.79
6.20

BEST AVAILABLE COPY

BLANK VALUE =
BLANK FACTOR

2.3 micrograms carbon
2.3 / 7.002991 = +3.3E-01 ug/min Carbon

RESULTS:
5 - 2.300281
5 - 2.300281

)(1.5)/(200)
)(1.5)/(200)(12)

+9. 990E-01
+8. 325E-02

g/L Carbon
Molar Carbon

Sample Run By: _
RA WENDLA D

439

SAMPLE
135.

(135.



TIC- TOTAL

Sample: V21 SPK

Sample Size.=
Dil Factor =
Blank ID # =
Blank Value =

200 uL
1.5

.3284311

INORGANIC CARBON
TICTOC REV 2.

Date: 08/11/93

ug/minute C

ANALYSIS REPORT

WHC-SD-WM-DP-053 REV 0
Time: 16:35:03

Analyst :
'1in Readings
lax Readings
" Difference

RA WENDLAND
* 14
* 14
= 10

Reading
1
2
3
4
5
6
7

9
10
11
12
13
14

Analysis
0.51.
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

CouIomet?r
3.40
6.60
9.70

12.70
18.10
29.30
44.70
61 .6
78.20
93.20

106.20
117. 70
127.60
136.30

% Difference ==
0.00

48.48
31.96
23.62
29.83
38.23
34.45
27.44
21.23
16.09
12.24
9.77
7.76
6.38

(134.3 -'-.7 )( ,t -.. i
I -

.2. -,
(n.y

,( c~.

2A"~. (j

Z 7-

BESIAVAILABLE COPY

BLANK VALUE r 2.3
BLANK FACTOR = 2.

SAMPLE RESULTS:
136.3 - 2.299399
136.3 - 2.299399

micrograms carbon
3 / 7.002991 -

)(1.5)/(200)
)(1.5)/(200)(12)

+3. 3E-01 ug/min Carbon

+1 .005E+00
+8.375E-02

g/L Carbon
Molar Carbon

Sample Run By:
RA WENDLAND

440
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WHC-SD-WM-DP-053 REV 0

TIC- TOTAL INORGANIC CARBON \NALYSIS REPORT
TICTOC REV 2.0

Sample: V23

Sample Size =
Dil Factor =
Blank ID 0 =
Blank Value =

Date: 08/11/93

200. uL

BLK
.3284311 ug/minute C

Time: 16:43:04

Analyst :
Min Readings
Max Readings
% Difference

RA WENDLAND
14
14
10

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis
0.51
1.01
i.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Coulometer
6..0)
12.70
18.10
23.70
28.70
35. r.-
44.09)
52. C0
61.20
69 .t
76.or
82. 42
88.00
93. 19

% Difference ==
0.00

46.46
29.83
21.65
19.51
19.38
19.09
16.67
13.73
11.30
9.21
7.77
6.36
5.48

BEST AVAILABLE COP'

BLANK VALUE =
BLANK FACTOR =

SAMPLE

93.1
(93.1

RESULTS:
- 2.299739
- 2.299739

2.3 micrograms carbon
2.3 / 7.002991 =

)(1)/(200) -

)(1)/(200)(12) =

+3.3E-01 ug/min Carbon

+4.54E-01 g/L Carbon
+3.78E-02 Molar Carbon

Sample Run By:
RA WENDLAND

'141.

Time ====



WHG-SD-WM-DP-053 REV 0
TIC- TOTAL INORGANIC CARBONI ANALYSIS REPORT

TICTOC REV 2].0

Sample: V23 Date: 08/11/925 Time: 16:07:40

Sample Size = 200 uL
Dil Factor = 1
Blank ID = BLK
Blank Value = .3284311 ug/minute C.

Analyst:
Min Readings
Max Readings
% Difference

RA WEN'DLAND
z 14
= 14
=10

Analysis
0.51
1.01
1 .51
2 .00

2 .50
3 .00

3.50
4 .00

4 .50
5 .00
5.50
6 .00

6 .50
7 .00

Time == Coul1omete r
6. 50

12.10
1 7.-40
22 -30
27,. 0
35 .00
44. 1no
523 30
612.40
70.50
73. 9)0
8i~ - 39
9C 1 0
9 7-. 10

% Difference
0.00

46.28
30.45
21 .97
19.78
20.57
20.45
1 7.4-5
1 4. 5 3
11 .41
9.62
-7.47
6 .4,1

5 .25

BEST AVAI LA ~ CC"

BLANK VALUE =2.3 micrograms carbon
BLANK FACTOR =2.3 / 7.002991 =

SAMPLE
95.1

(95.1

+3. 3E-01

RESULTS:
- 2.3 )(1)/(200) -

- 2.3 )(1)/(200)(12)-

ug/min Carbon

+4. 64E-01I
+43.87E-02

9/1L Carbon
Molar Carbon

Sample Run By:
RA WEND' -1D

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

442



t QW
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY -

ANALYTICAL BATCH WHC-SD-WM-DP-53 REV o
Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/ Rev: Lfl-

Technologist: Date: c ;- - / _/ - i3

Starting Time: / L'S Temperature

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

1 UL rs SW-. - 11
2 k &5 - 5b 7 12

3 -573 7 13

4 I 5z. 5d- 14
5 _ 1 / 15

6 . ;-16

7 AA 17

8 . g 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

A-6000-B81 (03/92)



ANALYTICAL BATCH SUMMARY SHEET WHC-SD-WM-DP-053 REV 0.
METHOD: DATE START: -

/-A_ 622- to2 9 11+lIO
PREPARED DY: J. LAC4Lr DATE COMPLETE:

UNITS: _/

SPL NAME SPL ID ANALYT RESULT #I RESULT 02 AVERAGE RPD% %REC DET UM % CT ER
Tac- - 5.oo

/AC5 s,*. V-Z4- -l4.S I

/07-4- \--2~7 2,3vyo2% 2 . o 6 -

lo7-t_

/07 A-E V-28 oa 5 2.so a _____

/07-AP

NARRATIVE: | NO SPECIAL PROBLEMSIMETHO VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARATIONS FOR TiHS BATCH:
oo9~-L It t~

444



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-053 REV 0

StriM No Sample Point Date Time Issued P.ority

\ I. -527 107-AP 8- 3-9-11 - SR 'R
Determinaton MethodSIandad Resul Units Chatge Code Reruns

Tf LA-A22-102 l.rE vzRY N1.17 1
Sample Sii, Customer ID

750o- sTD
Aemark. Calctilations. Results

223 C03 RERUN
STDs /9 N ( A RESULT ,;1o

STD VAL, 2-0 % REC oq'. s/e,

_ - 1 ' Analyst -2 Analyt - 3 Analyst - 4 Analyst - 5

Hrs His His HIS

Dale Tine completed ao unit Mgr 9 I 4

aI-142 13J.L4 t A
U

BEST AVAILABLE COPY

445

I TA 680da I.JR/10-83)



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-05 3 REV 0

Senal No Sample Point Date Time Issued Priorily

V 2.-5627 107-AP 8- 3-93 8:40 26
Determinaron Method Standard Result Units Charge Code Reruns

TIC LA-622-102 uG C/ML N1L17
Sample Size Customer ID

BLK
Rerarks. CalC, Iatiol. Results

REAGENT BLANK -..--as, RERUN
o.osoe.m

11 yst - 2 AnalI - 3 Analyst . 4 Analyst - 5

HIs Mrs Mrs is

Dae Tine Completed Lab Unit Mg, g/ 113

tIf5 cI-5
U

BEST AVAILABLE COPY

446

1---64.6800 A-10/531



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-053 REV 0

Serial No Sample Point

V 26.-5727 107-AP
Dereiminaiofl Meihod,Standard

TIC LA-622-102
Saniple Size

? oo -
fermarlas Calclations. Results

-date

8- 3-93
I Units

uGt ' C/ML

Time Issued

8:54
Charge Code

N1L17
Custome 10

107-AP-C

RERUII
3 .oi x SAC 3L r- OOIOOSW0o O --

- I alysi - 2 Analyst -3 Analyst - 4 Analyst - 5

HIS His His HisHi

Dare Time Completed Lab Unit Mgt 1.13

54-6100 A-I -63

BEST AVAILABLE COPY

447

Priorty

Reruns
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TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-O53 ReV 0

Seral No Sample Point DaTe ime Issued Praonrty

V 26.-5827 107-AP 8- 3-93 8:54 26
Detteannalon MethodSlandard Result Units Charge Code Reruns

TIC LA-622-102 uG C/ML N1L17 I
sample size Customer ID

? 107-AP-C
Remarks, Caculatons. Results RERUN
DUPLICATE SAMPLE

3.03 1& tC x 11ooo wo'

An.s - I ys6il - 2 Analy1 - 3 Analyst - 4 Analyst 5

His T mHis 

DM0 Trial, Completed Lab Unit Mgr 4

'Li

BEST AVAIlABLE COPY.

448

aeririrruu li,14& / N



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHCs ~WU-p 03 REV-eo

Serial No Sample Point Date Time Issued Priority

V 27.-5727 107-AP - - 9: 0 96
Deleirnr'aon MetnodStandard Resilt Units Charge Code Reruns

TIC LA-622-102 C/ML N17 
sampl,,e CustOmer 10

? C107-AP-D
Remars. Cjicriatrios. Results

2 .32420 ( /02 Ij RERUN

A 1 - _ A lvai - 2 Analyst - 3 Analyst - 4 Analyst - 5

n~~e MHrs IIsi

Date Tente Completed Lab Unit Myr

-2.- /-
V/

BEST AVAILABLE COPY

449

5, - i



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-053 REV 0

Serial No Sample Point Date Time Issued priority

V 27.-5827 107-AP 8- 3-9 1 - 0 2r,
Deitrmaiion MethodSlandard Result Units Charge Code Rerun.

TIC LA -r -uG C/M NIT,7 1
Sample Sie Customer ID

? <900107-AP-D
Remalks. calculations. Results RERUN
DUPLICATE SAMPLE

AnAlyst. .1 - -st - 2 Analyst - 3 Analyst - 4 Analyst - 5

His MrS

Daw Time Completed Lao Unit Mgr il i

6 -/,1/- '2- /1 -7 .- o - ,
(SI (,' 1~6R- -'83)

BEST AVAILABLE COPY.

450



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WJIC-SJ-WM-DP-053 REV 0

BEST AVAILABLE COPY.

415:1

Serial NO Sample Point Date - Time Issued Priority

V 28--57271 107-AP 1 8- 3-93 9: 2 25
Deierminalion Method, Standlaod Result Units Chrarge Code Reruns

TIC -ILA-622-102 IuG C/ML N1L17 1
Sample siue Customer I0

? qm~j 107-AP-E
Remalkas Calculaimons. Results

Xn? 54 c x 01i4(2 RERUN

Aflevit I - A0 -2 Analyst -3 Analyst - 4 Analyst - 6

Date Tame Completed Lao Unit Mgr t

Wofftyl A-r-gal



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

___________WHGSD-M-P-053 REV 0

Ser~at No Sample Point Date *Time Issued Priouily.

V 28.-58271 107-AP 8- 3-93 9: 2 28
Deteiri..iraton MvthodStandard Result Units Charge Code Reruns

TIC LA-622-102 uG C/ML N1L17 1
Sample SiZC Customer t0

? 107-AP-E
_ e r a k s , a c w a f n R e s u lts ' [ R U N

*DUPLICATE SAMPLE
W;t 9II$

2.twxlr IXomi 2.j 000^q

2Aayi-3Analyst 4Analyst -

MrsWUCJ~ His Hi

143,

BEST AVAILABLE COPY.

415Z

54-60OW-05vil- WI



WHO-SD-WM-DP-o53 REV 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: STD Date: 08/14/93 Time: 13:34:03

Sample Size = 50 uL
Oil Factor = I
Blank ID fl =8LK
Blank' Value z .7997559 ug/minute C

Analysis Time z Coulometer
0.51 0.90
1.01 33.90
1.51 72.30
2.00 98.10
2.50 113.50
3.00 121.90
3.51 126.00
4.01 128.80
4.50 130.00
5.00 130.50
5.50 131.20
6.00 131.50
6.50 131.80
7.00 132.10

Analyst: A FOLLIBAUGH
Min Readings =14
max Readings = 14
% Difference = 10

%Difference
0.00

97.35
5.3.11
26.30
13.57
6.89
3.25
2.17
0.92
0.38
0.53
0 .23
0.23
0.23

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

CQMPLETED/YERIFIED THE CALIBRATION/ANALYSIS ON PAGES ii.TO ILL-;

BEST AVAILABLE COPY

BLANK VALUE 5.6 micrograms carbon
BLANK FACTOR =5.6 / 7.002136

SAMPLE RESULTS:
(132.1 - 5.600683 )(i)/(50)
(132. 1 - r--'.OB3 )(1)/(50)(12)

G F! / MOO/it

Sample Run By:

+8. OE-01 ug/min Carbon

+2.530E+00 g/L Carbon
'IQ-rett01o Molar Carbon

2o73 t--( ,& sAflln

,J/~fr)/IA6 1 , 1 51nO/
Al HOL-LIBALJGH

453

Reading
1
2
3
4
5
6
7
a
9

10
11
12
13
14

Alk -1141 - M3



WHG4D-WM.DP05 3 REV 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: OLK Date: 08/14/93 Ti'me: 13:16:07

Sample Size 50S uL
Dii Factor = I
Blank ID 4$ = BLK
Blank Value = .7997559 ug/minute C

Analysis Time Coulometer
0.51 0.30
1.01 0.90
1.50 1.70
2.00 2.30
2.50 2.70
3.00 3.20
3.50 3.70
4.00 4.20
4.50 4.50
5.00 4.80
5.50 5.30
6.00 5.70
6.50 6.00
7.00 6.50

Analyst : A HOLLIBAUGH
Min Readings = 14
Max Readings =14
% Difference = 10

% Difference
0.00

66.67
47 .06
26.09
14.61
15.63
13.51
11.90
6.67
6.25
9.43
7.02
5.00
7.69

BEST AVAILABLE COF"'

BLANK VALUE 5.6 micrograms carbon
BLANK FACTOR 5.6 / 7.002136 -

SAMPLE RESULTS:
(6.5 - 5.601318 )(1)/(SQ) -

6-sS - 5.601318 )(l)/(50)(12)-

+8. OE-01

+1 .BE-02
+1 . E'-03

ug/min Carbon

g/L Carbon
Molar Carbon

Sample Run By:
A HOLLISAUGH

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

454



WHCS[DWMDip.0 53 REV 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: V26 Date: 08/14/93 Time: 14:08:34

Sample Size = 200 uL
Dii Factor = 1
Blank ID # = OLK
Blank Value = .7997559 ug/minute C

Analyst A HOLLIBAUGH
Min Readings z 14
Max Readings = 14
% Difference = 10

Reading ===Analysis Time Coulometer %Difference -

1 0.51 0.20 0.00

2 1.01 13.80 98.55
3 1.51 31.40 56.05
4 2.00 44.30 29.12
5 2.50 52.80 16.10
6 3.00 57.70 8.49
7 3.50 60.90 5.25

8 4.00 62.50 2.56
9 4.50 63.80 2.04

10 5.00 64.90 1.69
11 5.50 65.50 0.92
12 6.00 66.10 0.91
13 6.50 66.40 0.45
14 7.00 66.70 0.45

BEST AVAILABLE COFt

BLANK VALUE =5.6 micrograms carbon
BLANK FACTOR 5.6 / 7.0021,36 -

SAMPLE RESUT:~ 0611u

66.7 - 6s.49- )(1)/(200) -

*6.7 - 5.599219 )(1)/(200)(12)=

+8. OE-01 ug/min Carbon

-.01 0

+2. 55E-02
g/L Carbon
Molar Carbon

Sample Run By:
A HOLLIBAUGH



TIC- TOTAL INORGANIC CARBON ANALYSIS
TICTOC REV 2.0

Sample: V26-DUP

Sample Size =
Dil Factor =
Blank ID # = BLK
Blank Value

Date: 08/14/93

200 uL
1

= .7997559 ug/minute C

Time: 14:56:06

Analyst :
Min Readings
Max Readings
% Difference

A HOLLIBAUGH
= 14
= 14
= 10

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.30

11.60
29.30
42.90
51.90
57.90
61.70
64.60
67.00
67.00
67.00
67.00
67.00
67.00

= Difference
0.00

97.41
60.41
31.70
17.34
10.36
6.16
4.49
3.58
0.00
0.00
0.00
0.00
0.00

BEST AVAILABLE COI

BLANK VALUE = 5.6 micrograms carbon
BLANK FACTOR = 5.6 / 7.002136 = +8.OE-01 ug/min Carbon

SAMPLE Pt§ULTS:
( 67 - 0. Q t-- I
67 - 5.600683

,v shav
)(1)/(200)
)(1)/(200)(12)

S-e 3.03
g11d&I +ZwQE-01

+2. 56E-02
g/L Carbon
Molar Carbon

Sample Run By:
A HOLLIBAUGH

456
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REPORT



WHC-SD-WM-DP-05 3 REV 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: V27 Date: 08/14/93 Time: 17:24:56

Sample Size = 200 uL
Dil Factor = 1
Blank ID # = BLK
Blank Value = .7997559 ug/minute C

Analyst :
Min Readings =
Max Readings =
% Difference =

A HOLLIBAUGH
14
14
10

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.70

11.20
23.30
32.80
39.50
43.90
46.70
48.90
49.90
51.20
51.50
52.10
52.40
52.80

% Difference rz

0.00
93.75
51.93
28.96
16.96
10.02
6.00
4.50
2.00
2.54
0.58
1.15
0.57
0.76

BEST AVAILABLE COPY

BLANK VALUE r 5.6 micrograms carbon
BLANK FACTOR 5.6 / 7.002136 = +8.OE-01

2 32

+1 .97E-02

RE%5 TS: )(1 )/( 00) 12
- Z4- - )(1)/(200)
- 5.599951 )(1)/(200)(12)

Sample Run By:
A HOLLIBAUGH

g/L Carbon
Molar Carbon

#d'- ii;w-

457

SAMPLE
( 52.8

52.8

ug/min Carbon

42'



WHC-SD-WM-DP-053 REV 0

TIC- TOTAL INORGANIC CARBON ANALYSIS
TICTOC REV 2.0

Sample: V27-DUP

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Date: 08/14/93

200 uL
1
BLK
.7997559

Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time: 17:17:11

Analyst : A HOLLIBAUGH
Min Readings = 14
Max Readings = 14

ug/minute C %

Time ==== Coulometer
0.50

13.70
27.60
36.40
42.10
45.80
48.20
49.60
50.90
51.40
52.10
52.40
52.70
52.90

Difference =

% Difference
0.00

96.35
50.36
24.18
13.54
8.08
4.98
2.82
2.55
0.97
1.34
0.57
0.57
0.38

BEST AVAILABLE COPY

BLANK VALUE 5.
BLANK FACTOR 5.

SAMPLE REgTS: )t
52.9 - .'_____

( 52.9 - 5.601416

micrograms carbon
6 / 7.002136

)(l)/(200)
)(1)/(200)(12)

+8.OE-01 ug/min Carbon

fiq3 4-1., E-01 g/L Carbon
+1.97E-02 Molar Carb(

Sample Run By: 44ZLJx -/y-V
A HOL LIEAUIGH

458

REPORT
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WHC-SD-WM-DP-053 REV 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: V28

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/14/93

200 uL
1
BLK
.7997559 ug/minute C

Time: 17:35:28

Analyst :
Min Readings
Max Readings
% Difference = 10

A HOLLIBAUGH
14
14

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

=== fAnalysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time == - Coulometer
0.60

10.60
23.10
33.00
40.30
45.60
49.00
51.30
52.80
54.20
54.70
55.60
55.80
56.30

% Difference zz
0.00

94.34
54.11
30.00
18.11
11.62
6.94
4.48
2.84
2.58
0.91
1.62
0.36
0.89

BEST AVAILABLE Copy

BLANK VALUE 5.6 micrograms carbon
BLANK FACTOR z 5.6 / 7.002136 Z +8. E-01 ug/min Carbon

SAMPLE RESgkTS: 3 sI:'I
56.3 - . )(1)/

( S63 - 5.599951 )
(200)
(200)(12) +2.11E-02

g/L Carbon
Molar Carbon

Sample Run 8)y:
A HOLL IBUJGH

453
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W S-W-DP-053 REV 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: V28-DUP

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/14/93

200 uL
1
BLK
.7997559

Time: 17:43:02

Analyst : A HDLLIBAUGH
Min Readings = 14

ug/minute
Max Readings

C
= 14

% Difference = tO

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

= -- Analysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4,50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.50
9.90

22.10
32.30
39.60
44.50
48.20
50.90
53.10
54.20
55.10
55.70
56.40
56.70

% Difference
0.00

94.95
55.20
31.58
18.43
11.01
7.68
5.30
4.14
2.03
1.63
1.08
1.24
0.53

BEST AVAILABLE COPY

BLANK VALUE
BLANK FACTOR

5.6 micrograms carbon
5.6 / 7.002136 = +8..CE-01 ug/min Carbon

SAMPLE RES&JTS: k 9h13
( 56.7 - ,,Q'~f )(1)/(200

567 - 5.600635 )(1)/(200
)(
)(12)

+2.51E-
+2. 13E-

01
02

g/L Carbon
Molar Carl

p 1 I, U 0 C'' CJPK
460



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHCS" 4TP-053 REVO
Se ment Serial No -Customer in.

-0D -
Analysis: Sample Pre -

Instrument: W 5 Procedure/ Rev: LA 7-oa -t g-
Technologist 7 Date:

Starting Time: I49 Temperature s
Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

1 LVnc5 \VZ4 -55z2 11
2 GLPl-b, 512 OUFRRE N
3 LIE v2j -G-777 13

4 ____6_7 -14

5 4'~le 15
6 w tP V7-S- , 16

7 4pC p7 17 VAL___________
8 5r - bjtp \FP GV 7 -7 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

________ ~ ~ ~ ~ b- ial& L .,01_____ ____

.1o . - ______________

-6SB W/C) 1Are
A-6000-881 103/92)

g
.



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: ANALYTE: -t \C ANALYSIS START DATE: 3-io-j3

PREPARED BY: Rob Schroeder DATE PREPARED: qi- 10'- 3

PROJECT: 1o'7$1p UNITS: A^./L SAMPLE PREP: ec6 Dic Digest wt.-

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

Lfnes r V \-'4- 90-.9

TA4 v2-5 4___ 00__ 5.0

/7-Af-(.- \ 2.?eo2"% 2. 3w . a .5*i' 2ixL >.10

tl-f-C- -. \/.2/. .4 2.o w' .0

IJ NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

to+ Ct

> LiC f -l-c

r'uo+ o3,cc~edec / 6Cu 4

poor-
U*A -

Ccco 41c_ reiP-

res~urv.

0^8j

c-0cu Lvectc / e -ro;.

((-9- 3

46Z

to1i

c-,cw (;e

! ;-,_+ -u p

41u eP-4kj u



TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

WHC-SD-WM-DP-0qp ,EVO
Seni, No I Sample Point Date Time Issued, Priorty

V 24.-5527 107-AP 8- 3-93 a:38 26
Dptermenation Method Standard Aesu

t 
Units Charge Code peC'tS

TIC LA-622-102 % RECOVERY N1L17 0
Sgrrple Size Customer 10

? ,)5) - STD
Remarks Caiciat.ont Results

S223 003

STD# 4CIce-0 1 ESULT . t  et.,

STD VAL ,z..e

OUT FOR RERUN

Ana . Analyst - 2 Analyst - 3 Analyst - 4 Analyst 5

- r Ir N', I I -

Date Tne Completed etab Unit Mo

'g 10 -- 3 2007 f . I a

It

BEST AVAILABLE COPY

463

c

(Si oil



WHC-SD-WM-DP-053 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

U sA-&fi%5p ft/o 831

BEST AVAILABLE COPY

464

StraI No Sample PotnI Dale Time Issued Pr1oiy

V 25.-5627 107-AP 8- 3-93 8:40 26
Determination Method Sandad 0 esul Unis Charge Code Rerun,

TIC LA-622-102 uG C/ML N1L17 0
Sample Size Customs, tD

? .00 - H,0 BLK
qemarks, Calcallons. Results

REAGENT BLANK

OUT FOR RERUN

"A yst - 2 Analyst - 3 Analyst - 4 Analyst -5

H'Ms H,; is H'. His

Dae Time Conmseed ab UnlI Mgr , q

'5t- Zz.I



WHC-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Sample Point Due Time issued ' Pro'liy

V 26.-5727 107-AP 1 8- 3-83 8:54 26

V 54-6W-.W ?n/I S-3,

BEST AVAILABLE COPY

465

Deteiminal'on Mellod Standad Result UrAts Cha'ge Code Reruns

TIC LA-622-102 uG C/ML N1L17 0
sample size cuslomer ID

?Cv 107-AP-C
Remarks. Caicti!Jlons Results

OUT FOR RERUN
Analsl - I Analysl . 2 Analyst - 3 Analyst -4 Analyst -5

Date Time Completed Lab Unri Vgr I 3

' - 10 -q3 ?- il ovZ . S. -C12



WHC-SD-WM-DP-053 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

I-

Serial No Sample Pont Date Trne issued Prorty

V 26.-5827 107-AP 8- 3-93 6:54 26
Determnation Method Standard Result Un ts Cha.ge Code Reruns

TIC LA-622-102 uG C/ML N1L17 0
Sample Size Customer ID

' Z7oo v 107-AP-C
Remaks. Calculatons., Results

DUPLICATE SAMPLE

OUT FOR RERUN

Analyst Analyst - 2 Analyst - 3 Analyst - A Analyst - 6

WS H's Hm H's H,

Date T..e Coo.plettd Lab Unn Mgr

54-on- 083'

BEST AVAILABLE COPY

466



WHC-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Senia N. Sample Poo"t I Time issued Pror.ty

V 27.-57271 107-AP cale8- 3-93 9: 0 26
DLpterminaton ~ M@thodStandard Result Unts Charge Code Reruns

TIC ILA-622-102 uG C/ML N1L17 0
Sample Size Custoter ID

? -107-AP-D
Remarks. Ca-cjatiOns. Results

OUT FOR RERUN
* Analyst - 2 Analyst . 3 Analyst + 4 Analyst 5

H'S 14,5 H's Ht'

OD q n TCmC cinm'Ierd La Un us

- EO

BEST AVAILABLE COPY

467



WHC-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

ri

BEST AVAILABLE COPY

468

S al No I Sample Point Dale Time Issued Prority

V 27.- R27 107-AP I R- 3-9 26
Determeinatmo Method Standard Result Units Cksrge Code Reruns

sample, Site Customer IDTI r. I A9-0 -I r-M. . .,
17 .zfao107-AP-D

Remarks CtlcuIatiOns. ResultS

DUPLICATE SAMPLE

OUT FOR RERUL

AAnatyst - 2 Analyst . 3 Analyst . 4 Analyst - 5

tat1Qe 13Time Compeited Lat Umt Mgr

45-10-93___ __________ IS1 Xanc i 11 031



WHC-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

- " U/WDO~ lAf 831

It

BEST AVAILABLE COPY

463

If

Setakl No - Sample Pont Dale Timra Issued Priorly

V 28.-5727 107-AP 8- 3-93 9 2 12
"De,,r'nalcrn Method Slandard Resutl Umr' Charge Code Peril's

TIC LA-622-102 uG C/ML N 0
Sample Sae Custom e ID

? eZOO 'v% - 107-AP-E
Pemeks. CalcolaStOnS Results

OUT FOR RERUr

Analyst - 1 Analyst - 2 Analyst - 3 Analyst . 4 Analyst - 5

HMrs Nrs [ '

Dare Time Complted Lab Uni Mg , kl



WHC-SD-WM-DP-0
53 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

V 4-6e00.s1 if. 10 831

of

BEST AVAILABLE COPY

470

v-

Seial Np. . Sample Point Date Tim tssutd Priority

V 28.-5827 107-AP 8- 3-93 9: 2 28
Doetermnn.to MethodSIandard Result Units C"rgo Code Reruns

TIC LA-622-102 uG C/ML N8117 0
Sample Si. Custom., ID

7 107-AP-E
Remark.. Caicujation.. Aesulis

DUPLICATE SAMPLE

-pv OUT FOR RERU14
An,' Analyst 2 Analyst - 3 Analyst - 4 Analyst . 5

H,,s Mrs /
Fse T.me Compieted Lab Unit Mg.

1 43- o 7 Zoo



WHC-SD-WM-DP-053 REV 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: STD

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Date: 08/10/93

50 uL
1
BLK
.4283697

Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

ug/minute C

Time: 19:02:43

Analyst :
Min Readings
Max Readings
% Difference

Time ==== Coulometer
0.00
0.00
0.30
6.00

22.20
42.70
62.30
78.70
91.20,
100.40
107.30
112.20
115.80
118.30

RA
14
14
10

WENDLAND

% Difference ==
0.00
0.00

100.00
95.00
72.97
48.01
31.46
20.84
13.71
9.16
6.43
4.37
3.11
2.11

BEST AVAILABLE COPY

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES ./1 TO

BLANK VALUE = 3 m
BLANK FACTOR = 3

SAMPLE RESULTS:
118.3 - 2.999059
118.3 - 2.999059

icrograms carbon
/ 7.003296 -

)(1)/(50) =
)(1)/(50)(12) =

+4.3E-01 ug/min Carbon

+2. 306E+00
+1 .922E-01

g/L Carbon
Molar Carbon

Sample Run By:
RA WENDLAND C3 0

471
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TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

<<< BLANK ANALYSIS >>> WHC-SD-WM-DP-053 REVO
Sample: BLK

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Date: 08/10/93

50 uL
1
BLK
N/A

Analysis
0.51
1.01
1.51
2.00
2.50
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6.5b
7.00

Time ====

Time: 18:49:07

Analyst : RA WENDLAND
Min Readings = 14
Max Readings = 14
% Difference = 10

Coulometer
0.10
0.30
0.50
0.80
1.00
1.20
1.50
1.70
1.90
2.20
2.40
2.60
2.80
3.00

% Difference ==
0.00

66.67
40.00
37.50
20.00
16.67
20.00
11.76
10.53
13.64
8.33
7.69
7.14
6.67

BLANK VALUE = 3 micrograms carbon
BLANK FACTOR = 3 / 7.003296 = +4.3E-01 ug/min Carbon

Sample Run By:
RA WENDLAND

BEST AVAILABLE COPY



Sample: V26

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

WHC-SD-WM-DP-053 REV 0

200 uL
1
BLK
.4283697

Date: 08/10/93

ug/minute C

Time: 19:15:40

Analyst :
Min Readings
Max Readings
% Difference

RA WENDLAND
14
14
10

== Reading
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Analysis
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time ==== Coulometer
0.10
0.20
0.40
2.50
8.30

16.40
24.50
31.60
37.00
41.40
44.70
47.20
49.10
50.60

% Difference ==
0.00

50.00
50.00
84.00
69.88
49.39
33.06
22.47
14.59
10.63
7.38
5.30
3.87
2.96

BEST AVAILABLE COPY

BLANK VALUE =
BLANK FACTOR =

3 micrograms carbon
3 / 7.003296 = +4.3E-01 ug/min Carbon

SAMPLE RESULTS:
50.6 - 2.999843
50.6 - 2.999843

)(1)/(200) =
)(1)/(200)(12) =

+2.38E-01 g/L Carbon
+1.98E-02 Molar Carbon

Sample Run By:
RA WENDLAND

473



TIC- TOTAL

Sample: V26 DUP

INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

WHC-SD-WM-DP-053 REV 0

Date: 08/10/93 Time: 19:23:36

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

200 uL
1
BLK
.4283697

Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

ug/minute C

Time ====

Analyst :
Min Readings =
Max Readings =
% Difference =

Coulometer
0.50
1.10
1.60
4.20

10.60
19.10
27.50
34.50
40.20
44.50
47.60
50.20
52.10
53.60

RA
14
14
10

WENDLAND

% Difference ==
0.00

54.55
31.25
61.90
60.38
44.50
30.55
20.29
14.18
9.66
6.51
5.18
3.65
2.80

BEST AVAILABLE COPY

BLANK VALUE =
BLANK FACTOR =

3 micrograms carbon
3 / 7.003296 = +4.3E-01 ug/min Carbon

RESULTS:
- 3.000262
- 3.000262

)(1)/(200) =
)(1)/(200)(12) =

+2.53E-01
+2.11E-02

g/L Carbon
Molar Carbon

.Sample Run By:
RA WENDLAND

SAMPLE
53.6
53.6

474



TIC- TOTAL INORGANIC CARBON
TICTOC REV 2

Sample: V27

Sample Size

Date: 08/10/93

= 200 uL

ANALYSIS REPORT
.0

WHC-SD-WM-DP-053 REV 0
Time: 19:31:27

Analyst RA WENDLAND

Di
Bl
Bl

1 Factor
ank ID #i
ank Value

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

1 .
BLK
.4283697

Analysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.01
4.50
5.00
5.50
6.00
6.50
7.00

ug/minute C

Time

Min Readings
Max Readings
% Difference

Coulometer
0.80
1.50
2.30
4.90

11.50
20.20
28.40
35.10
40.10
44.20
46.90
49.10
50.70
52.00

4
4
0

% Difference ==
0.00

46.67
34.78
53.06
57.39
43.07
28.87
19.09
12.47
9.28
5.76
4.48
3.16
2.50

BEST AVAILABLE COPY

VALUE =
FACTOR

RESULTS:
3.000314
3.000314

3 micrograms carbon
3 / 7.003296 =

)(1)/(200) =
)(1)/(200)(12) =

+4. 3E-01 ug/min Carbon

+2.45E-01 g/L Carbon
+2.04E-02 Molar Carbon

Sample Run By:
RA WENDLAND

BLANK
BLANK

SAMPLE
' 52 -

52 -



TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

WHC-SD-WM-DP-053 REV 0
Sample: V27 DUP

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/10/93

200 uL
1
BLK
.4283697 ug/minute C

Time: 19:41:20

Analyst :
Min Readings =
Max Readings =
% Difference =

RA WENDLAND
14
14
10

Analysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6.50
7.00

Time ==== Coulometer
0.30
0.60
1.10
3.70
10.90
20.50
29.90
37.80
44.
48.
52.
55.
57.
58.

00
70
20
00
00
80

% Difference ==
0.00

50.00
45.45
70.27
66.06
46.83
31.44
20.90
14.
9.
6.
5.
3.
3.

09
65
70
09
51
06

BEST AVAILABLE COPF

BLANK VALUE = 3 micrograms carbon
BLANK FACTOR = 3 / 7.003296 = +4. 3E-01 ug/min Carbon

RESULTS:
- 3.000262
- 3.000262

)(1)/(200) =
)(1)/(200)(12) =

+2. 79E-01
+2.32E-02

g/L Carbon
Molar Carbon

Sample Run By:
RA WENDLAND

Reading
1
2
3
4
5
6
7
8
9
10
11
12
13
14

SAMPLE
58.8
58.8
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TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

WHC-SD-WM-DP-053 REV 0
0 ample: V27 bUP

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Date: 08/10/93

200 uL
1
BLK
.4283697

Analysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6.50
7.00

ug/minute C

Time: 19:41:20

Analyst :
Min Readings
Max Readings
% Difference

Time ==== Coulometer
0.30
0.60
1.10
3.70
10.90
20.50
29.90
37.80
44.00
48.70
52.20
55.00
57.00
58.80

RA WENDLAND
14
14
10

% Difference ==
0.00

50.00
45.45
70.27
66.06
46.83
31.44
20.90
14.09
9.65
6.70
5.09
3.51
3.06

BEST AVAILABLE COT

BLANK VALUE =
BLANK FACTOR =

3 micrograms carbon
3 / 7.003296 = +4.3E-01 ug/min Carbon

RESULTS:
- 3.000262
- 3.000262

)(1)/(200) =
)(1)/(200)(12) =

+2.79E-01 g/L Carbon
+2.32E-02 Molar Carbon

Sample Run By:
RA WENDLAND

TIC-

SAMPLE
58.8
58.8



TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: V28

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/10/93

200 uL
1
BLK
.4283697 ug/minute.C

WHC-SD-WM-DP-053 REV 0
Time: 19:52:11

Analyst :
Min Readings
Max Readings
% Difference

RA WENDLAND
14
14
10

==== Anal= Reading
1
2
3
4
5
6
7
8
9
10
11
12
13
14

ysis
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.70
1.40
2.10
4.60
10.90
19.00
27.10
34.00
39.40
43.70
47.00
49.40
51.50
53.10

% Difference
0.00

50.00
33.33
54.35
57.80
42.63
29.89
20.29
13.71
9.84
7.02
4.86
4.08
3.01

BEST AVAILABLE CCC.

BLANK VALUE =
BLANK FACTOR

3 micrograms carbon
3 / 7.003296 = +4. 3E-01

RESULTS:
- 2.998693
- 2.998693

)(1)/(200)
)(1)/(200)(12)

+2.51E-01 g/L Carbon
+2.09E-02 Molar Carbon

Sample Run By:
RA WENDLAND

TIC-

SAMPLE
53.1
53.1

ug/min Carbon
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Sample: V28 DUP

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

-= Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

WHC-SD-WM-DP-053 REV 0

200 uL
1
BLK
.4283697

Analysis
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Date: 08/10/93

ug/minute C

Time

Time: 20:02:02

Analyst :
Min Readings
Max Readings
% Difference

==== % DiCoulometer
0.30
0.70
1.10
3.70
10.80
19.70
28.20
35.20
40.50
44.50
47.50
49.80
51.50
52.90

RA WENDLAND
= 14
= 14
= 10

fference ==
0.00

57.14
36.36
70.27
65.74
45.18
30.14
19.89
13.09
8.99
6.32
4.62
3.30
2.65

BEST AVAILABLE CC>

BLANK VALUE = 3 micrograms carbon
BLANK FACTOR = 3 / 7.003296 =

RESULTS:
- 3.000262
- 3.000262

)(1)/(200) -

)(1)/(200)(12) =

+4. 3E-01 ug/min Carbon

+2.49E-01 g/L Carbon
+2.08E-02 Molar Carbon

Sample Run By:
RA WENDLAND

SAMPLE
52.9
52.9
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:
\ a 3 , \. '1 \/: 11- f W - F2
Analysis: Sample Prn -

Instrument: "372_- Procedure/ Rev: LA -& j -/0,-/&- %-

Technologist: Date: Q 93

Starting Time: Temperature k A

Ending Time: Chemist:

Comments:

Description Lab ID Description Lab ID

2 c2 t04 ym -. 2;?A 12

3' -7 13
4 14

5 15
6 16
7 17

8 18

9 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

4 No

p

A-6000-881 (03192)



ANALYTICAL BATCH SUMMARY SHEET WHC-SD-WM-DP-053 REV 0
METHO LA 622-joZ DATE START:

PREPARED BY:. A/r DATE COMPLETE

UNITS: L/-

SPL NAME SPL ID ANALYT RESULT 01 RESULT 02 AVERAGE RPD% %REC DET LIM % CT ER

S- . -2 9 - .c
12Aji2A

V-0 - .20' _ __

/0 - F \ -31 <o5.00A% SO. 6 45'001tv/
107 A? V

NAnRATiVE: INO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARATIONS FOR TiIS BATCH.

Lo~nenji,- Os OK. . & ie 6/ 6,

481
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WHC-SD-WM-DP-053 REV 0
TOTAL .INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Seital No Sample Point Dale Time Issued Priority

V :%.-5527 107-AP 8- 3-93 10:37 26
D.,rmn...in MethodStandard - i tuit Units Charge Code Reruns

TIC LA-822-102 RECOVERY N1L17 1
Sam'ple S. Customer ID

? in )-STD
Aemarks. Calculations. Results

C03 RERUN
STDI; (> i>A RESULT . -t.i f S

STD VAL oM % CAcIO- e/d3

.An1..- 1 ' Analyst - 2 Analyst - 3 Analyst - 4 Analyst - S

Hiss H s "'s

Dait! Lab Unt Mgt
11. 1ow&

7
Et-i

51I 'D- v

BEST AVAILABLE COPY

* 80 r71 3



WHC-SD-WM-DP-053 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Sesial No Sample Point

V 30.-5627 107-AP
Deem,nalion etsod Standafd

I TIC LA-622-102

Date

ResutUnits

uG C/ML

Time Issued

8- 3-93 110:39
Cnarge Code

N1L17

483

rilurily

26

1'

I

Sample Size Customer ID

? 6DL BLK
Remarks. CalculatOns. Results

REAGENT BLANK

-. 5,1.xto, aa

I'syl- 2 Analyst a 4 Analyst - S

Date Tints Completed Lab u AI C

BEST AVAILABLE COPY,

I



WHC-SD-WM-DP-053 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

- SUh~j5 lRf 0-WI

Serial No Sample Point Date I Time Issued P ig.ty

V 31.-5727 107-AP 8- 3-93 10:43 26
Deternunaton MethodiStandagd Result Units Charge Coo. Reruns

TIC LA-622-102 uG C/ML N1L17
Sample Size Custom.r ID

?E 17AP-FB
Rema s. Calculations, Results

-.aoq'oo'** s§fj33C) RERUN

A1.1-- Analst - 2 Analyst - 3 Analyst -4 Analyst - 5

HIS Hs Irs His

Date Time Completed Lab Unti Mgr
(0Jq l,1 ).A-A

1)

BEST AVAILABLE COPY

484



WHO-SD-WM-DP-053 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Seiial No Sample Point * TInm. Issued Priority

V 31.-5827 107-AP 5- 3-93 10:43 26
Determinalin MelhodStandard ReSult Units Cha ge Code A.Puns

TIC LA-622-102 uG C/ML N1L17 1
Sample SiZe Customer ID

3 ar w 107AP-FB
RemaIks. Calculations. Results

DUPLICATE SAMPLE RERUN
4 S.00 w 3Lo C. - **

- alyst - 2 Anaiysi - 3 Anlyst - 4 Analyst - 5

Dale Time Completed Lab Unit Mgr i 9-

4-AJlyuJ

V,

BEST AVAILABLE COPY

485
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WHC-SD-WM-DP-053 REV 0
rTC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTCO REV 2.0

Sampl' : I> )

Sample 1ize,

Dil Factor
Blank ID i
Blank Valu 1

Reading =
1
2.
3
4
5
6
7

10

12
13

14

Date: 1[4/93

50 uL
S1
- kLK

.7997559

=nalysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6. 50
7.00

ug/minut

Time =

C

Time: 21:12:49

Analyst : A HOLLIBAUGH
Min Readings = 14
Max Readings = 14
% Difference 7 10

Coulometer
0.40

19.60
59.80
91.90
111.60
122.00
127.10
128.90
129.90
130.60
131.00
131.50
131.50
131.80

% Difference
0.00

97.96
67.22
34.93
17.65
8.52
4.01
1.40
0.77
0.54
0.31
0.38
0.00
0.23

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIS THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 4H TO 41-.

BEST AVAILABLE COPY

BLANK VALUiE- 5.6 micrograms cair-n
BLANK FACIoR 5.6 / 7.002136 r

SAMPLE REt;! ; /A
( 131.8 - )
( 131 8 - 2 )

3./

+8.OE-01

1)/(50)
1)/(50)(12)

ug/min Carbon

+2.524E+00 g/L Carbon
'I.-2 01 Molar Carbon

-Ample Run By:
A 1Q..LLIBAUGH

486



WHC-SD-WM-DP-053 REV 0
TC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICHT' REV 2.0

1anpl : I

Sampl i

Dil FcI
Blank IC H
Blank V, Iuk

-- Re. ding

3
4
5
6
7
a
9

10

L2

'4

D A te& : u> [4/93

- t,) uL
u L

HLK
.7997559

- Analysis
0.51
1.01
1.50
2.00
2 .50
3.00
j.50

4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time: 17:53:14

Analyst :
Min Readings

ug/IinFui I

Ti me

P) HOLLlBfUGH
- 14

Max Readings = 14
% Difference = 10C

Coulometer
0.30
0.40
0.80
0.90
1.20
1.50
1.70
1.90
2.00
2.30
2.60
2.70
2.90
3.10

== Diftfrence
0.00

25.00
50.00
11.11
25.00
20.00
11 .76
10.53

5
13
11
3
6
61

00
04
54
70
90
45

BEST AVAILABLE COPY

BLANK VALU
BLANK FACTluK

5.6 micrograms cai
5.6 / 7.002136 +8.0F-01 ug/min Carbon

SAMPLV REf UIi
( 3.1 - .

( 3.1 - 5 T 4
(50)
(50)(12)

K 5.00 E-3 g/L Carbon
< 4.17 E-4 Molar Carbon

>Afple Run By- -- )a - at-N/'S
t 1tfl LJ.BAUGH

487



WHC-SD-WM-DP-053 REV 0

fIC- TOTAL INORCANIC CARBON ANALYSIS REPORT
TICCJ REV 2.0

Sarnpl& : V-1

Sample i
Dil Fact'-r
Blank ID 44
Blank Vaiu2

Reading
1
2
3
4
5
6
7
a
9

10
.11
12
13
14

Date: O: 4/93

200 uL

BLK
.7997559

Analysis
0.51
1.01
1.51
2.00
2.50
3 .00
3.50
4.00
4.50
5.00
5.50
c.00
6.50
7.00

ug/minui C

Time

Time: 21:22:28

Analyst : A HOLLIBAUCH
Min Readings z 14
Max Readings = 14
% Difference = 10

Coulometer
0.30
0.60
0.70
0.90
1.30
1.70
1.70
2.00
2.10
2.40
2.60
2.70
2.90
3.20

% Difference zz
0.00

50.00
14.29
22.22
30.77
23.53
0.00

15.00
4.76

12. 50
7.69
3.70
6.90
9.37

BEST AVAILABLE COPY

BLANK VALUE
BLANK FACTOR

5.6 micrograms car on
5.6 / 7.002136 +8.OE-01 ug/min Carbon

SAMPLE RE4 L 'e %114N3
( 3.2 - )(1)/(200)
( 3.2 - 5. 00s4)9 )(1)/(200)(12)

StAmple Run By:
A

< '.00 E-3 g/L Carbon
< 4.17 E-4 Molar Carbon

IloLLIBAUGH

488



WHC-SD-WM-DP-053 REV 0
]IC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTO REV 2.0

Sampll: Vt Date: (A <i/O3 Time: 21:31:10

Samjple Sie
Dil Factor
Blank ID 0i
Blank Value:

Readinq -
1
2
3
4

7
(3

9
10
11
12
13

14

200 uL
1

iLK
7997559

r nalysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

ug/minuL.

Time

Analyst : A HOLLIBAUGH
Min Readinjs = 14
Max Readings = 14
% Difference = 10C

Coulometer
0.10
0.40
0.60
1.00
1.30
1.40
1.70
2.00
2.10
2.40
2.50
2.90
3.00
3.20

==== % Difference =
0

75
33
40

7U
7

17
15

4

12
4

13
31

-4

.00
.00
.33
.00
.08
.14
.65
.00
.76
.50
.00
.79
.33
.25

BEST AVAILABLE COPY

BLANK VPLUE
BLANK FACiuR

S6 micrograms c r >on

5.6 / 7.00213t: +8.OE-01 ug/min Carbon

SAMPLE RE, J I
3.2 -

( 3.2 --,

w si619n
)(1)/(200)
)(i)/(200)(12)

< 5.00 E-3 g/L Carbon
< 4.17 E-4 Molar Carbon

S.mple Run By:
& IkLLIBAUGH

483
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

\ o-1 i-P f c5
Analysis: Sample Prep:

/F'. 12 T5-4.7
Instrument: 3 Procedure/ Rev: -t.04

Technologist: Date: IC -

Starting Time: ZX' Temperature

Ending Time: Chemist: e LncFw-y

Comments:

Description Lab ID Description Lab ID
1 ___________-9~ 55Z,7__
2 gujt, f- V750 -E567 12 uui tUis rttAU'
3 V:31-6-17-7'31 13

4LCAE V\JV 7Z -. 1
5 _ _ _ _ _ _ _ _ _ _ 15

6 16 INAL RF Tz U-
7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LrACS (o - .D O r_490

I - . . 1.1.-

O4 -1 0-j' IA
A-6000-881 (031921



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: L.c G 3a-o ,< ANALYTE: t_-[~ ANALYSIS START DATE:--.jo -93

PREPARED BY: Rob Schroeder DATE PREPARED: ij-L6--(t

PROJECT: jo-7 Ap UNITS: - L SAMPLE PREP ct / Digest wt.-

SPL PT. SERIAL No. RESULT #1 RESULT #2 DIFF. AVERAGE RPD% %REC DET LIM

g-rl> \/M o..aoiA4.
1 k. -__ _30 S. 66 R .I %%

jm2JAPF V-3 <<am/4 .- <'__n.

I . NO SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS BATCH:

13cgx NO+ cxcfl {2 -0 4 4 r-eU ru

POO('~~f P(Z-J;tc c07A wN Ce co e c S

CckH,&&~ ou~wtcKh eteb~ tFup/per4'encvtce err(-

49i



WHC-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

Sean., * Sample Poot Dale Tim Issued Pnorsty

V 29.-5527| 107-AP |8- 3-93 10:37 26
Dr,-t on etitd Standard Result "ts Charge Code P.ron,

TIC LA-622-102 % RECOVERY N1L17 0
Saitie S te Cuslonmr 10

.ooom(116(-0 ZTD
fl.5.-m Caict's :rs Pesuhts

VZZ3 C03

CTD Lio Ry SULTZd/

TD VAL, 2 REEC "1 4 1/4

OUT F,

A.a yst -nalyst - 2 Analyst .3 Analyst - 4 Analyst - 5

Hrs Crd Mrs Mi

Ca.~ ~ V Z-7C--3e S U~r

V C S4-6S-ci ,~1 0 3,

SI

BEST AVAILABLE COPY

492
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WH-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

V/

WV

BEST AVAILABLE COPY

433

to--I-s,

Sera NO I sampl. Poini Dale Tam* Issued Pror ty

V 30.-5627 107-AP 8- 3-93 10:39 26
Celerm~nat'on MelhodRSlandard Result Unts Charge Code Reruns

TIC LA-622-102 UG C/ML N1L17 0
surpe S. CtjsOn., ID

? F4 O BLK
Rem.aks Ca Rcelatrons. Aesult,

REAGENT BLANK

Gui ruR RERUN
A ,.y I nWlysll - I Anslysl 3 Anailys .4 Analysi .5

"IMr 
I I 

'T,n# Co-ptliged Lb U,," Mg
W e t - 1 -~3



WHO-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SANPLE

SPI N Sample Poini Cte . Time Issued Priotty

V 31.-5727 107-AP 8- 3-93 10:43 26
Demnaton Method Standard Result Uis Chl'r; Code erLIS

TIC LA-622-102 uG C/ML NIL17 e
Saple Ste Customer 10

7 s 'Mr C107AP-FE
Remarks Ca colalsont Results

OUT FOR RERUN
An.Iy11 1 Analyst -2 Analyst *3 Analysi - 4 Analyst -5

Date oTite COmpleted Lab Unit Mg,

6- SA36 lWSzl
Id

BEST AVAILABLE COPY

434

- 1 51 610^1 IS 10 831



WHO-SD-WM-DP-053 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

S.".1 ND Sample Point Date Tuna Issued Priorty

V 31.-5827 107-AP 8- 3-93 - 10:43 26
Octermunaleon Method Standard Result Units Charge Code Aciuns

TIC ILA-622-102 uG C/ML N iLl 0
Sample Sit. Cusgomer I0

?-107AP-FB
Remarks Calculalions. Results
DUPLICATE SAMPLE

OUT FOR RERUN
Anays, - I Analyst - 2 Analyst - 3 Analyst .4 Analyst .5

DW. Tin's Completed Lab Un Mgr 

saoszzz rad
U'

hI

BEST AVAILABLE COPY

495
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WHC-SD-WM-DP-053 REV 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: STD

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/10/93

50 uL
1
BLK
.3997769 ug/minute

Time: 20:29:17

Analyst :
Min Readings
Max Readings
% DifferenceC

RA
14
14
10

WENDLAND

Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

Analysis
0.51
1.01
1.51
2.01
2.51
3.01
3.51
4.01
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.70
1.30
2.2n

10.30
31.70
56. 2K)
77. 0
92.-)

103.
110.'50
115.4;
118. 20
121.*Sr
123.1 f

% Difference
0.00

46.15
40.91
78.64
67,51
43.59
27.30
16.52
10.27
6.61
4.25
2.94
2.14
1.5d

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES Z Q TO

BEST AVAILABLE COPY

BLANK VALUE =
BLANK FACTOR =

2.8 micrograms carbon
2.8 / 7.003906 = +4.OE-01 ug/min Carbon

SAMPLE RESULTS:
123.4 - 2.799268
123.4 - 2.799268

)(1)/(50) =
)(1)/(50)(12) =

+2.412E+00 g/L Carbon
+2.010E-01 Molar Carbon

Sample Run By:
RA WENDLAND

49G6

*4q.



WHC-SD-WM-DP-053 REV 0
TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

Sample: BLK

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

= Readi
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Date: 08/10/93

200 uL
1
BLK
N/A

ng ==== Analysis
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time: 20:10:47

Analyst :
Min Readings
Max Readings
% Difference

Time Coulometer
0.30
0.70
0.90
1.20
1.50
1.60
1.80
2.00
2.20
2.30
2.50
2.50
2.70
2.80

RA
14
14
10

WENDLAND

% Difference ==
0.00
57.14
22.22
25.00
20.00
6.25

11.11
10.00
9.09
4.35
8.00
3.85
3.70
3.57

BEST AVAILABLE COPY

BLANK VALUE =
BLANK FACTOR =

2.8 micrograms carbon
2.8 / 7.003906 = +4.OE-01 ug/min Carbon

Sample Run By:
RA NDLAND
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TIC- TOTAL INORGANIC CARBON ANALYSIS
TICTOC REV 2.0

Sample: V31

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/10/93

200 uL
1
BLK
.3997769 ug/minute C

Time: 22:40:21

Analyst :
Min Readings
Max Readings
% Difference

RA WENDLAND
14
14
10

Reading
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Analysis
0.51
1.01
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.00
0. 20
0. ?0
0. 40
0.
0.30
1.10

1.30

^. 0
2.

In0

% Difference ==
0.00

100.00
0.00

50.00
42.86
22.22
25.00
20.00
6.25
11.11
10. 00
4.75
8.70
J. 17

BEST AVAILABLE COPY

BLANK VALUE =
BLANK FACTOR =

2.8 micrograms carbon
2.8 / 7.003906 = +4.0E-01 ug/min Carbon

SAMPLE RESULTS:
2.4 - 2.799658
2.4 - 2.799658

)(1)/(200) =
)(l)/(200)(12) =

5.00
4.17

E-3 g/L Carbon.
E-4 Molar Carbon

Sample Run By:
RA WENDLrID
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WHC-SD-WM-DP-053 REV 0

-TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC 'REV 2.0

Sample: V31 DUP

Sample Size =
Dil Factor =
Blank ID # =
Blank Value =

Date: 08/10/93

200 uL
1
BLK
.3997769 ug/minute C

Time: 22:23:40

Analyst :
Min Readings
Max Readings
% Difference

RA WENDLAND
14
14
10

== Reading
1
2
3
4
5
6
7
8
9

10
11
12
13
14

==== Anal ysis
0.51
1.01
1.51
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

Time Coulometer
0.10
0.23
0.40
0.60
0. SO
1.10
1.30
1.40
I1. 7()

1 . P' 0

1 .90

2.1 0
2. 20
2. 40

% Difference ==
0.00

50.00
50.00
33.33
25.00
27.27
15.38
7.14

17.65
5.56
5.26
9.52
4.55
8.33

BEST AVAILABLE COPY

BLANK VALUE = 2.8 micrograms carbon
BLANK FACTOR = 2.8 / 7.003906 =

SAMPLE RESULTS:
2.4 - 2.799658
2.4 - 2.799658

+4.QE-01

)(1)/(200) =
)(1)/(200)(12) =

<
<

ug/min Carbon

5.00
4.17

E-3 g/L Carbon
E-4 Molar Carbon

Sample Run By:
RA WENDLAND

4!99

Time
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REVO
Lab Segment Serial No. Customer ID:

Analyss / Sample Prep:

Instrument: 9L- Procedure/ Rev:

Technologist: Date:

Starting Time: Temperature ,.Oso

Ending Time: Chemist: 0

Comments: (on V T:;L I / -4t i

Description Lab ID Description Lab ID

1 <-7 LA So 11 
2 12

3 13

4 S o)--WJO 14

5 _ 61 9o 15
6 o -.-_ 9_ 16

7 17

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

/,S 9__ , _/

11&~ /. _________

a

to

A-6000-881 (03192)



w K

WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-106 NOVEMBER 1,1993

PREPARED BY: DATE COMPLETE:
J.L. SLIPPERN v, / / ' NOVEMBER 4,1993

UNITS: uG/mL I I
SPL NAME SPL ID ANALYTE RESULT # RESULT # AVERAGE RPD %REC # %REC # DET LIM #1 DET LIM #2 % CT ER #1 % CT ER #2

STD 144838 VI U 4.54E-02 117.6 3.79+00

BLANK V20 U <4.50E-04 4.50E-04

107-AP-A V21 U 1.79E-02 I. 8E-02 1.74E-02 8.3 5.98E-03 5.61E-03

V21 U SPIKE 4.OOE-02 3.71E-02 3.886E-02 7.5 103.5 96.2

107-AP-B V23 U I.50E-02 I.25E-02 1.38E-02 18.1 4.99E-O3 4.99E03

NARRATIVE: X NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

THE RESULTS FOR THE STANDARD ARE IN gU/L.
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S, N'. Sdmpw Pomp Djr. Te, ISud Po,,py

V 1o.-5540 107-AP 8- 2-93 15:14 25

U LA-925-106 RECOVERY NILt7 2
Sa', l 5-.9Cuslv 10

? -/4-to STD
Rn"., Caceprpon. A.ius

STD VAL K, 4 %REC J/1 --

AnD'VAL . O*"PrKF VOL. -Ae,

Mn Is t4---
T, .Te C "1. '1 L.aC L Mg

REST AVAILABLE COPY
5.._ 6 1A .10 p -83

URANIUM: LA-925-106 (B-0) LIQUIDS STANDARD

> tedM . T: pike concentration (gU/) (SIP 5.04E-04

19-5540 alume of water (ml) 4.5
olume of fluran (ml) 1

061 olue of sample (l) VSAM 0.100

olume of liquid in cell VSUB 5.60

9 (sample + flurn + water)
t flection (sample + fluran) DSAM 0.24

0L-10620 lolune of spike (ml) VSP 0.100
olume of liquid in cell (ml) . 1T 5.70

R ACHEN (sample + fluran + water + spike)
S4:. - 1eflection (sample + fiuran + spike) DS+S 0.5

11/01/93 ilution factor of sample DF 101

in Sample =
in Digest =

Distion Dilution Faco o pSale DDF 1

Preparation Factor PF j 1

oncentation in sample (gU/) 4.54E-02

((DSAM*VSP*CSDPDD-PF)/((()VIOT/VSUB(DS+S))-DSAM*VSAM))
((DSAM*VSP*CSP*DPpF)/([(IVJ/VSU(DS+S))-DSAMI*VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection lovel=((0.02*VSP*(SP*DPDDPPF)/(VIT/VSU*(DS+S))-DSA *v{ SAM))( g/g / 1000 ml/L)
U in sample U/L- 4.54E-02

U in mi- 454E+01

DETECTION LEVEL pg/mL= 3.79E+00

kc7

gU/L
gU/L

Data Entry by: . Date: - 02-Nov-93

pproved by: Date: I A /
Form 1 Rev. 1;2 0 Page 1 of 1
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WHC-SD.-WM.DP-053
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

N; som~. Pont Oje lir ln..d- Pr'ty

V 20.--5640 107-AP .- 8- 2-93 115:14 25
M,..{rJ S11,11d Ic> UtsCnav;. Cods ern

U -LA-925-106 uG/ML N1L17 2

>nv1 BLK

K

Aefl," I. jciin esults

REAGENT BLANK

-. s 8 7/L

-4-

.o 2,

< A.e1o SE-A

Mns-2

Hrs U

AnatVSI . A Anj 5 It -

HIS

BEST AVAILABLE COPY
URANIUM : LA-925-106 (B-0) LIQUIDS BLANK

dpike concentration (gU/I) FSP 4.58E-05

20-5640 oiume of water (mQ 4.5
lume of fluran (m) 1

061 olume of sample (ml) VSAM 1.000
/olume of liquid in cell VSUB 6.50

2 (sample + fluran + water)
flection (sample + fluran) DSAM 0.02

AL-10620 olume of spike (ml VP 0.100
olume of liquid in cell (m) VIT 6.60

A ACH EN (sample + fluran + water + spike)

)eflection (sample + flurn + spike) DS+S 0.22

1110 193 ution factor of sample DF 1
* on Dilution Factor of Sample DDF 1

paration Factor PF 1

ncentration in sample (gU/) < 4.50E-07
gU/L in Sample = DSAM*VSP*SP*DPDDPPF)/((IVMT/VSUB|JDS+S))-DSAMPVSAM))
gU/L in Digest = ((DSAM*VSP*CSP*DPPF)/(l(IVIfT/VSJW(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection level

Detection Lvel=((0.02*VSP*SP*DFDDFPF)/(lVIT/VSUB DS+S))-DSAM1VSAM))NlE6 pg/g / 1000 mL/L)
U in sample &U/L = < I 4.50E-07

U in g/mL = < I 4.50E-04

DETECTION LEVEL pg/mL= 4.50E-04
REPORT RESULT AS A < (LESS THAN) VALUE

Data Entry by: Date: 02-Nov-93
Approved by: Date: % 4 k A

Form 1 Rev. 1.2 Page 1 of 1
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WHG-SD-WM-DP-053
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

s V No samQme T. 'r . Issed P'ovt

V 2I.-5740 107-A? 8- 293 15:16 25
Cr! .. r~i~ ~ ~ I~o, Sardd Rs~L Uns Caeg. Cod. Re.us

U LA-925-103 uG/ML NIL17 2

? /, 4 /O '107-AP-A

Sjyf .D/u - / / rV _ /RERUN

Anj:,.,, -AiVL* .3 AnahysI - 4 AnalySt -

HIS HIS '

0
at, TntI Camptt!j L IS tQl, Mgr

BEST AVAILABLE COPY

REV 0

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

. ike concentration (gU/t) CP 4.58E-05
21-6740 olume of water (m 4.5

olume of fluran (mQ 1

061 olume of sample (m) VSAM 1.000
lurne of liquid in cell VSUB 6.50

2 (sample + fluran + water)
.... t flection (sample + flumn) DSAM 0.06

L-10620 olume of spike (m) VSP 0.100

olune of liquid in cell (ml) VI 6.60
A ACHEN (smple + fluran + water + spike)

flletion (sample + fluran + spike) DS+S 0.21
11/01/93 ution factor of sample -D I

in Sample =
in Digest =

)igestion Dilution Factor of Sample DDF 1

pamtion Factor PF 10

lincentration in sample (gU/E) 1 .79E-05

((DSAM*VSP*S*DPDDPPF)/([(VfT/VSUBJ(DS+S))-DSAMVSAM))
((DSAM*VSP*PDPPF)/([(IVr/VS (DS+S))-DSAMVSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*SP*DF*DDPPF)/([Vfr/VSUm i*DS+S))-DSAMVSAM))1E g/g / 1000 mL/)

U in sample gUL= 1.79E-05

IU in pgmL= I 1.79E-02

DETECION LEVEL pg/mL= 5.98E-03

504

gU/L
gU/L

Data Entry by: Date: 02-Nov-93
Approved by: ", g , , Date: i L /93
Form 1 Rev. 1.2 ' Page 1 of 1

54 at-wm I , A -10 - 31



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

§

V

Sr o Sample Po~nt Date Time hssued Ptacnty

V 2L.-5640 107-AP 8- 2-93 15:16 25
Cee s n Mrt'ad, SIgrdet Rest un'rs Cnarge Code Rrn

U LA-925-103---. /ME NL17 2
Satt'.> Sie Cuasiomer ID

, 1 / 107-AP-A
p et'Kia CJIChIOlIn. Resaniii.

DUPLICATE SAMPLE LIL-LJ

4pj e X - / rS / s .E

-IApaIysI - 2 AvtaIm 3 Analyst - 4 Ai'....tt-5

MI
5  

H's HIS I I

Oat,. T ,n~ opee e re

BESTAVAILARI F COPy
URANIUM: LA-925-106 (B-0) LIQUIDS DUPLICATE

. pike concentration (gUA) (SP 4.58E-05
21-5840 olums of water (m 4.5

olume of fluran (m 1
061 olume of sample (ml) VSAM 1.000

oLume of liquid in cell VSUB 6.50
(umple + fluran + water)

tion (sample + flurn) DSAM 0.06
L-10620 olume of spike (ml) VSP 0.100

olume of liquid in cell (ml) VID - 6.60
RMACHEN (sample + fluran + water + spike)

.: flection (sample + fluran + spike) DS+S 0.22
11/01/93 dution factor of sample DF 1

gU/L in Sample =
gU/L in Digest =

)igestion Dilution Factor of Sample DDF 1

hpation Factor PF 10

kncentraion in sample (gU/l) 1.68E-05
((DSAM*VSP*CSP*DPDDPPF)/([(IVWT/VSUB(DS+S))-DSAMVSAM))
((DSAM*VSP*CSP*DP'PF)/([(IVMTI/VSUBT*(DS+S))-DSAMI-VSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP* SP*DPDDPPF)/(IJO /VSUB DS+)-DSAMPVSAM))*1E6 j/g / 1000 mL/L)

U in samle UL 68E-05
U in pg/ml=r 1.68E-02

DETECTION LEVEL pg/mL=1 5.61E-03

Data Entry by: Date: 02-Nov-93
pproved by: Date: t 1 /4 /3 z

Form 1 Rev. 1.2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

----- BEST AVA1LABLE COPY
sena' No Sarmp.. Po~~nr Oat. Te ua P'.it

V 21.-5940 107-AP 8- 2-93 15:16 25
M""rSo . Sara q Qnt Cnr; Cod. A.un,

U LA-925-106 RECOVERY NILL7 2
VArt y ) ;eI, CuitM.. to

?/J Y0-/n0-/ (/ 107-AP-A
Rs gk a cal. ns ult$

SAMPLE SPI4KD
SPtEE ID-1Y.f
'PIKE- VOLUME -. /o-\ ,

;;A -P I a1 - /frm&esoq 7 /t.

TnI,. CaIcmpweed Lao L U-6 M1

0 ' /0 1 jy-4( )
(J -~ ~ .ed)T A' If~ /QlO.Z -3I

URANIUM: LA-925-106 (B-0) SPIKE SPIKE

Meldlo'>iike coentration (gU/1) CP 5.04E-04
2 4 / of Sater (m 4.5

906PMllueof fluran (ML) 1
olume of sple (m) VSA 0.1000

L-10620 olume of liquid in cell Vsm 6.70

(sample + fluran + Siter + spike)
ACHEN enection (sample + fitun) DSAM 0.14

''lection (sample + fluran + spike) DS+S 0.33
11/01/93 Ilution factor of sample DF 11.1

ilution factor of spike DFS 111

'Ike Sue matr x SV 3.8600E-02
tion fact ofsample PF 10

nontration (tU/4 Forn 1 or Form 3 (SAMPLE) gU/LI 1.7900E-05
'nntntion (gU/) gU/S 3.998E-02

SRewoery 103.5

gUA = (DSAW*VSPCSPDPPF) / (((v70T/VSUB) I DS+S - DSAM) * VSAM)
%Re-Yery f ((gU/IS - gU/Ll) 8 (DFS / (DF I PF) / SV) s 100

%RECOVERY = 103.53

Data Eny by: Date: 03-Nov-93
pproved by: 9 Q A Date:

Form 2 Rev. 2.1 '-3 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-CO NOT WRITE IN SPACE

(

BEST AVAILABLE COPY
S. N. S.en0 P." jod. T.n. Issu d P.ooy

2L. 0 50 7-AP 0- 2-93 15:16
'8Irod- SIndJrd tn, , s Cnag. Cod . aO'ws

U ;1 0 FLA-925-106 F RECOVERY N1L17 2
"a --dip (pl Custom., to

7 /O -,'--/'/--/d C . ) 107-AP-A

SAMPLE SPIKE
DUPLICATE

SP IK E I D -Ieq -13
:P IKE VOL -. A3CIr(
pJtzo/aj - jqj /s. 9-

-t Vd) - ./OCa.\- c /

<:r2Anstyr .3 A.al1111. An 4,Mt4-1

M 'sH is 
H '. T

Oats Tn.e Completed Lao U.i Mg

/l1-2 1(:00 (; = ,

URANIUM LA-925-106 (B-0) SPIKE SPIKE

[ lgj i| || M 'pike - nc m nrto (gU/11 
csp 5.04E-4011

215040 o.um of Mater (rap 4.5

olume of spnik (mr 1
2061 lolume of tiample (MI - VSA1M 0.1000

lume of liquid in cell VsUB 5.60
2 (aMPLe + fluran + wter)

olume of spike (mp VSP 0.1000
L-1060 olurne of biqui in ou YMD 5.70

(sample + fluran + water + spike)

R ACHEN efection (sample + flurn) DSAM 0.13
ison (sample + fluran + spike) DS+S 0.32

11/01/93 Mution factor of sample DF 11.1
iution factor of spike DFS 111

'ike value (matr)(U S'v 3.8600E-02
tion factoro sample PP 10
tation (gU/ Form I or Form 3 (SAMPLE) gU/Lt 1.6800E-05

centration (gU/1) gUIS 3.716E-02
% Recvesy96.2

gU/L = (DSAW*VrPWDFPF) / (((VMT/VSUB) * [S+S - DSAM) * VSAI)
tecovery = ((gU/[S - gU/4) * (DFS / (DF * P1) / SY) * 100

% RECOVERY = 96.23

Data Entry by: Date: 03-Nov-93
IjApproved by: S:: aDate:
Form 2 Rev. 2.1 (u Page 1 of 1
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WHC-SD-WM-DP-05 3  REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BEST AVAILABLE COPY
V 23.-5740 107-AP 8- 3-93 8:30 25

U LA-925-106 uG/PIL N1L17 2
Sampie Sze CutiOmrr '0

/ .: 107-AP-B

5p'L 0 Zl 7i

)Q .UC/ n I - .

L/

URANIUM: LA-925-106 (B-0) LIQUIDS SAMPLE

[ ' pike concentration (gU/) (SP 4.58E-05
23-5740 folume of water (ml) 4.5

tolume of fluran (ml) 1

061 olume of sample (ml) VSAM 1.000
tolume of liquid in cell VSUB 6.50

2 (sample + fluran + water)
t fleion (sample + flu ) DSAM 0.06

L-10620 olume of spike (al) VSP 0.100
olume of liquid in cell (ml.) VIMT 6.60

A ACHEN (sample + fluran + water + spike)

w-W-W, iefeection (sample + fiuran + spike) DS+S 0.24
111/01/93 Mlution factor of sample DF 1

gU/L
gU/L

in Sample =

in Digest =

Diestion Dilution Factor of Sample DDF 1
eparation Factor PF 10

ncentration in sample (gU/1) 1.50E-05

((DSAM*VSP*(SP*DF*DDPPF)/([(VIT/VSU4*DS+S))-DSAMVSAM))
((DSAMv*SPP*DPPF )/([(VrI'/vSU(DS+S))-DSAMVSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DPDDPPF)/VIOT/VSUl((DS+S))-DSAMVSAM)){1 Eg / 1000 mL/L)

U in sample pU/L= 1.50E-05
U in pg/mL= 1.50E-02

DEFL'ION lEVEL pg/mL=1 4.99E-03

Data Entry by: Date: 03-Nov-93

Approved by: Date: 1 /
Form 1 Rev. 1.2 V V Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BEST AVAJ AI P f

C

s~~gNo Sjmoh. Pa5

2.8- 3-93 8:30 2
im n M$fOd Siandjd Res b Un(i C,'arge Coo. flAns

LA-925-106 uG/NL NILlI 2

/ ,-) 107-AP-B

DUPLICATE SAMPLE

ArjISt I Analyt.2 Afl'hSl - 3 A.41,1i .4 AnalySl .5

T",* Completed Lao. Urn' M,.

URANIUM : LA-925-106 (B-0) LIQUIDS DUPLICATE

<ike concentation (gU/14 (SP 4.58E-05
23-5840 olume of water (m 4.5

/olume of fluran (ml) 1

061 olume of sample (n4 VSAM 1.000
olume of liquid in cell VSU 6.50

(sample + fluran + water)
tion (sample + furan) DSAM 0.05

-10620 lolume of spike (ml) VSP 0.100
olume of liquid in cell (ml) VIOT 6.60

SACHEN (sample + fluran + water + spike)

S lection (sample + fluran + spike) DS+S 0.23
11101193 ilution factor of sample DF 1

aigestion Dilution Factor of Sample DDF 1

'repartion Factor PF 10
-Wnentration in sample (gU/1) I1.E25E-J05

gU/L in Sample = (DSAM*VSP(SPDPDDPPF)/I (VIOT/UBDS+S))-DSAWVSAM))

gU/L in Digest = ((DSAM*VSP*CSP*DF*PF/([(I /VSUL(DS+S))-DSAMPVSAM))
0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection level

Detection Level=((0.02*VSP*(SP*DF*DDF*PF)/(VrOT/VSUB DS+S))-DSAWVSAM)*1Eh pg/g / 1000 mL/L)
U in sample 1.25E-05 i

U in pg/mL= 1.25E-02

DETECTlON LEVEL pg/ml- 4.99E-03

Data Entry by: Z/ . Date: 03-Nov-93
pproved by: C -, & a Date: 2 4 1

Form 1 Rev. 1.2 KY Page 1 of 1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH - WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

Analysis: / Sample Prep:

Instrument: 9/-- /Cn7 ) Procedure/ Rev: -c

Technologist: Date: /3

Starting Time: oTemperature r5 C

Ending Time: Chemist:

Comments-

Description Lab ID Description Lab ID

1 ULM_-_-_ 11 
2 - .. __y_ 12

3 1 V -F47/,/ _13

51 145, ______

6 _ _ _ _ _ _ eQ-1' 161

717 _ _ _ _ _ _

8 V-;) -6_ . o 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

/,m<- :r /113n5 - ve)4

A#A ___92

A-6000-881 (03/921



NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
UST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

FOR THE STANDARD ARE IN gU/L

RPD bdws n snple V2S wd its duplicate too high.

Rerun mquested fW V23 oly.

Sit

ANALYTICAL BATCH SUMMARVY SHEET Wl i-Qo-WM-DP-2o3 REVO
METHOD: DATE START:

LA-925-1l0 OCTOBER 27,1993
PREPARED BY: g . k.-q" n D DATE COMPLETE:

J.L SLIPPERN s /)I /'3 OCTOBER 29,1993

UNITS: uG/mL I
SPL NAME SPL ID ANALYTE RESULT # RESULT # AVERAGE RPD %REC # %REC # DET LIM #1 DET LIM #2 % CT ER #1 % CT ER #2

STD I4B438 V19 U 3.11E-02 100.5 3.52E+00

BLANK V20 U <4.50E-04 4.SOE-04

107-AP V21 U 2.24E-02 2.11E-02 2.18E02 8.0 -. 0 E-03 5.27E-03

107-AP-A V21 U SPIKE 108.1 5.0 110.8 106.4

t07-AP-B V23 U 1.SE02 3.34E-02 2.51E-02 66.1 .S.1E-03 4.4a"E.

NARRATIVE:

THE RESULTS



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S, al No

V
Cetem m~n

Sample o.ni

t9.-5540 107-AP
c.n

11 ILA-9
s p S P S.,

Qale To,. satiad Prily
8-_ 2-93 15:4

RIs.j Jna,

% RECOVERY

E1C-/ -aya

;27 RESULT 3Fr2T
TD VAt 3,8' %REC /Ot'S>

SPIKE ID/VAL /463905-"
SQIKs Vot. - 0V

Cr.ag. code Aw.rn

Cuslomor i0
,TT)

RERUN
-Sc

OUT FOR RNERUN
Ar,1 I Anayt I-2 Analyst 3 AnA1v1l 4 Alys -5

S ~ HIS '1 MS

OdleT Co1ol) La Un, Mg

/oh.,C~ 9-vZ

URANIUM LA-925-106 (B-0) LIQUIDS STANDARD
S. is4* .& pike concentation (gU/1 UP 5.04E-04

_19 -5540 olume of vater (ML 4.5
niw WIN Dune of fiuran (MI) 1

023 olu e of sample (mL) VSAM 0.100
S*' M A %n olum of liquid in cell VSUB 6.60

1 (sample + fluran + water)
fslma eebton (inmpk + flunn) L$AM 0.22

L10620 olume of spike (m) VSP 0.100
Aoluwe of liquid in cell (ml Ymr 5.70

(sample + fluran + water + spike)
Election (sample + nuran + spike) DS+S 0.5

10/27/L3 L )iution factor of sample DF . 101
)iestion Dilution Factor of Sample DDF 1

epantion Factor PF 1
'oncentation in sample (gU/Q 3.88E-02

gU/L in Sample = (DSAM*VSPCSPDPDDPPF)/(YIT/VSUTO (DS+S))-DSAMPVSAM))
gU/L in Digest = ((DSA*V(SP*CPDPP)/(I(I T/VSI (DS+S))-DSAMVSA))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*V PSPDPrDDPF)/(mV OT/VSUB((DS+S)D-lAMVSAM))*(E E / 1000 mlL)

U in sample U 3.88E-02
U in pfmi; 3.SBE+01

DETEOTION LEVEL pg/mLt 3.52E+00

Data Entry by: Date: 28-Oct-93
Approved by: .:ate: // /
Form 1 Rev. 1.2 Page 1 of I

31Z
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN'SPACE

BEST AVAILABLE COPY

Seial NO - Sa. l. Point 1a, Ti,. Issuad Ptioni

V 20.-5640 107-AP 1 8- 2-93 15:14 25
Method StandaHd Result Units CIarge Cod, sw n

Ii ILA-925-1OC (uG/ML N1L17 I
Sample Sle Customer 60

S/,BLK
Rcn,.hks. CalculaOnS. Results

REAGENT BLANK C1 RERUN

OUT FOR RERUU
Aldil. *i Afalf 2 Analt .-3 A3ASI .4 Anayst -S

Oar. Tin CompIeott Lao Unit Mg

/oA7K/ /3
I 5C5- i tPI-sl

URANIUM: LA-925-106 (B-0) LIQUIDS BLANK
frit e. ' pike concentration (gU/ CSP 4.58E-05

-4lolume of ater (M 4.5
oluine of fluran (mL) 1
olume of sample (010 VSAM 1.000

bkrfo to olume of liquid in cell VSUB 6.50

1 (suple + fluran + water)
.. stment. >eflection (sample + fluran) DSAM 0.02

L-10620 lolume of spike (n-4 VSP 0.100
Ant olume of liquid in cell (m4 VIT 6.60

(sample + fluran + water + spike)

V7W7 _te: election (sample + fluran + spike) DS+S 0.22

11027/93 ilution factor of sample DF 1

gU/L in Sample =
gU/L in Digest =

igestion Dilution Factor of Sample DDF 1

Preparation Factor PF 1

oncentration in sample (gU/I) < 4.50E-07

((DSAM*WPGP*DP DDPPF)/t(V /VSUg(DS+S))-DSAMPVSAM))
((DSAM*VSPCP*DPPF)/([(VrOT/VU(DS+S))-DSAMPVSAM))

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection level
Detection Ievel=((0.02*VSP*CSP*PDDPPF)/(VYMT/VSU (S+Sa-ISAMVSAM*(E6l £ g/g / 1000 mL/Q

U insamle U/L = < 4.50E-07
Uin p*/mL =< 4.SOE-04

DETECTI0N IEVEL pg/mL= 4.50E-04

513

/

-1 . U, t REzULT M a < ( TrAN ) MALU
Data Entry by: Date: 28-Oct-93

Approved by: ,,te: /O/q /93
Form 1 Rev. 1.2 Page 1 of 1



WHC-SD-WM-DP-0 53  REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BEST AVAILABLF Cfpv
URANIUM : LA-925-106 (B-6) LI.UIDS SAMPLE

NO ;pike concentration (gU/Q (SP 4.SBE-05

21-574 oure of water (mQ 4.6
olume of furan (m 1

.2t lolurm of Sample (all) VSAM 1.000

t . olume Of liquid in cell VSUU 6.50

1 (sample + fluran + water)
ttr etT flection (sample + fluran) DS" 0.08

L-10620 lolume of spike (mn) VSP 0.100
olume of liquid in cell (ml) YBT 6.60

ACHEN (sample + turan + water + spike)

r flection (sample + fluran + spike) DS+S 0.24
10127193 Xlution factor of sample DF 1

gU/L
gU/L

in Sample =
in Digest =

Dfestion Dilution Factor of Sample DDF 1
Spaation Factor PF 10

'ncentation in sample (gU/1) 2.24E-05

((DSAM*VSP*CSP*DPDDPPF)/(OVlUT/VSUB(DS+S))DSAlVSAM))
((DSAM*VSP*CSP*DP PF)/((VT /VSU (DS+S))-DSAMVSM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02VlPSPP*DPDDPPF)/(OnVflT/VSUt*DS+S))-DSAMVSAM))IES pg/g / 1000 mL/L)

U in sample U/L= 2.24E-05
U in pg/mLI 2.24E-02

DETECIION LEVEL pg/mL= 5.60E-03

Data Entry by: 7 Z Date: 28-Oct-93
Approved by: S- Date: 13o;9q/93
Form 1 Rev. 1.2 U Page 1 of I

514

s*lei No sa"pi. Po"nt Ca.. TIm. Isssed P1,ormty

V 21.-5740 107-AP 6- 2-93 15:16 25
Qnirnma'o1n Merod1 Slanaar Resul UnIs Cna'ge COde e ns

U LA-925-106 uG/ML NIL17 1
Sanp$e Sete CustomI*r It

? /t' . /0 107-AP-A

s5)7K ta/r2' -4/3s/sffLZ' R EUM
94 'J LQ\ -- ./DOn'..>

OUT FOR RERUN
AajhA 411 -Anls 2 Analy.t * 3 Anl~ 4 AnalySt 5

ws HIS

Dd~~~c,,/4. / T... CIr4.~ L Ulmg,



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BEST AVAILABLE COPY
URANIUM LA-925-106 (B-0) LIQUIDS DUPLICATE

pike concentration (gU/L) CSP 4.58E-05
olume of water (ml) 4.5
olume of fluran (m) 1
olume of ample (mL) VSAW 1.000
olune of liquid in ceU VEUB 6.50

1 (sample + nlurn + mater)
flection (sarnple + flurn) DSAM 0.08

olume of spike (mO VSP 0.100
olume of liquid in cell (ml) YIT 6.60

ACH EN (sample + fluran + water + spike)
' lfection (sample + flurn + spike) DS+S 0.25

10/27/93 ution factor of sample DF 1

gU/ in Sample =
gU/L in Digest =

Digestion Dilution Factor of Sample DDF 1
reparation Factor PF 10

Uncentration in sample (gU/I) 2.11E-05

((DSAM*VSP P DDPPF)/([(vT /VSU(DS+S))-DSAMPSAM))
((DSAMVPCSPDPPF)/((VlU/SUM (DS+S))-DSAMrVSAM))

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection level
Detection level=((0.02*VSP*CSP*DPDDPPF)/A[V r/VSU+(Ds+S))-DSAMVSAML(lE6 g/g / 1000 mL/L)

Umsamle UL 2.11E-05
U in pr/mL- 2.11E-02

DETECION lEVEL pg/mL= 5.27E-03

515

$er ad NO Samrolt Poin Gale Time Issued Poiorely

V 21.-5840 107-AP 1 8- 2-93 15:16 25
.. i.n.... n mslod Slandard Res.l Uni' Cnage Code Reruns

LA-925-106 uG/L NL7 
Sanmplr Siec *Cusgomns to

/t 107-AP-A
nmat. CiciIons.wesul

DUPLICATE SAMPLE

fpi- q cE J o # - i/sX -IRERIM

Oitt

Tim,.&e Comp tid 3ab 5.5n1,1 -

/eA773 JZ:4L 4,b

IData Entry by: 4- Date: 28-Oct-93
Approved by: Q Date: 1r ! 9
Form 1 Rev. 1.2 1j Page 1 of 1



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se , - SampLe Pon Fr. sWaro Pr.0

V ?1.-5940 107-AP 8- 2-93 15:16 25
O..tmcn In melod' Slandaid arSuII UnIts Cratgc Code

U ILA-925-106 | RECOVERY NIL17 1
s.n'1e S~e e t'/ (eJi j Customer 0o

'' ,t] / -

(
OUT FO REPUN

EV .nS I V ARE F -3 P y

8EST AVAILABLE cOPY
URANIUM : LA-925-106 (B-0) SPIKE SPIKE

____ _ pike ospatatiko (1U/) CSP 5.04E-04

-15040 olum ofud lter (MQ - 4.5

olme of flun (MQ 1
023 Hol N sample (m) VSAM 0.1500

ofum & lqui in ceg VSUB 6.60
(mp (ampre + f ct) 0

W of g pike (ML) VSP 0.1000
AL-10620 olumna af Uquid in ceH r1w 5.70

(samaple + fnumn + wter + spike)
CACHEN dflection (saple + fura) MSAN 0.15

Ddte eda~im (smmple + fluran + spike) DS S 0.34
10127/93 ilution factor of sample DF 11.1

ilution factor of spike DIS 111

pike valu (matrx) (g/ Sv 3.8600E-02
reparation factor of sample PF 10
nantration (gU/Q Form I or Form 3 (SAMPLE) gU/L1 2.2400E-05

tration (61/0 gU/LS 4.280E-02
110.8

gU/ = (rsAM*VR'0DPF) / (((VIUr/SUB) * DS+S - DSAM) * VSAM)
71to-ry = ((gUIs - gU/U)* (DFS / (DF I PF) / SY) * 100

% RECOVERY = 110.82

Data Entry by: Date: 28-Oct-93

Approved by: Date: . 9'M .
Form 2 Rev. 2.1 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

C

BEST AVAILABLE COPY
URANIUM : LA-925-106 (B-0) SPIKE SPIKE

##eem R PHke coometration Wg/1) csp 5.04E-04
2-504 ENO um of trater (21) 4.5

mgegfdj oluxae Of fluran (MI) - I
023 Wounae of sAMPL- (rap r5AN 0.1000

VaiM olutoe of liquid in call VSU 5.60
1~~ (aal + flura + -tr)

N~ issi'kolutte of spikce (wj) VSP 0.1000
L-10620 polume o( liquid in call VMiT 5.70

(sample + fluran + .ater + spike)
ACHEN (sample + fluan) DSAM 0.16

DEWMI_ 0 _l_ (sample + flumn + spike) Ds+S 0.35
10/27193 Fution factar of sample DF 11.1

un factor o( spike DFS 111

gIke ualuc (matrix) ( U/14 SY 3.8600E-02
tion factor of sample PF 10
tation (gU/) Forn 1 r Form 3 (SAMPLE) gUl 2.11 aGE-0

tration (gU/) gU/IS 4.069E-02
wou7r -105.4

gU/L = (DSAM9PWS"DPPF) / (((vST/VSJ) * D+S - AM) * VSAM)
Reover = ((ZU/IS - gU/u) * (DFs / (DF * PF) / SV) * 100

%RECOVERY = 105.35

Data Entry by: Date: 28-Oct-93

Approved by: - A DOate: /C/9 /9
Form 2 Rev. 2.1 1,2 Page 1 of 1

517

'etat NO Simp., Pont , Oa'a Tine tSIu d Po or..y
V 7I.-5040 107-AP 8- 2-93 15:16 25

D ' aen Mernodstancavd Resutunhs C'arge Coda .eruns

U LA-925-106 % RECOVERY NiLl7 1
$..rLA-J &s c Customn; 0

7 /.-/ ./x o 107-AP-A
Rtnma, Cagc.,auons. Rsult

SAMPLE SPIKE
DUPLICATE .1,$
SPIKE fL2--j - i /q

eko~a\-n r/s~105. o.A*6/oS (jG UT FO rf A
A,,' ,sr - I'=Anlyst - 2 A..1,1t - 3 Anal", i 4 AnatySt - 5

Tnt. Comolitdd L16 tUnd M91

io20b /q:p, -E



WHC-SD-WMD-05 3 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

BESTMIAvn Ao
URANIUM LA-925 106 (B-O L IDS SAMPLE

pike wncentMtlon (gU/I) CSP 4.58E-05

olume of water (m) 4.5
3, lume of flurant (m ) 1

olume of sample (n VSAP 1.000
okzme of liquid in cell VSU 6.50

1 (sample + fluran + water)-
a- asruen m eection (sample + flurn) DSAM 0.06

AL162tolume of spike (mL) VSP 0.100
lolumne of kiuid in call (nal Vwr 6.60
(sample + fluran + water + spike)
S eflection (sample + fRun + spike) DS+S 0.22
Mution factor of sample DF 1

in Sample
in Digest =

Digestion Dilution Factor of Sample DDIF 1

'paration Factor PF 10

. ncentration in wmnple (gU/I 1.68E-05
((DSAM*VSP*CSPDPDDPPF)/([(IfT/SU4(DS+S))-DSAMPVSAM))
(DSAM*SP*CSPDPP)/([(IVT/VS((DS+S))-DSAMVSAM))

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*SP*CSP*DPDDPPF)/(VWiT/VSB(*DS+S))-DSAMApVSA))(1ES jw/g / 1000 mI/L)

U in samle gU/L=- 1.68E-05
U in pa/m1- I 1.68E-02

DETECTION LEVEL pg/mL-: 5.BIE-03

518

Seaul No Sample Point Date Time Issoed Porily

V 23.-5740 107-AP' 8- 3-93 8:30 25
Deiermm~at'on Memod, Standard Aesul Unts Carge Code Reruns

U LA-925-106 uG/ML NIL17 
Sample Site Customer tO

? / 1 (=. 1O107-AP-B
Remarkj, Catlatlons. Results

Ub -/$?M .i h6 6 R E RU N
%'/G co -- ./oo.'

Analyst - I Analyst -2 Analyet - 3 AnalySt - 4 AnalySt -5

His His Hr

0 1e Tim, Completod L80 V ,mt gr

A/>>|1 | /f;asl

gU/L
gU/L

ata Entry by: Date: 28-Oct-93
Approved by: Date: i )L1 . 3
Form 1 Rev. 1.2k] Page 1 of 1

--



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CI, -PS-"4 IqO-~

Se a. No Sampe Po.n Date Time Issued Pr'only

V 23.-5840 107-AP 9- 3-93 8:30 25
DLet'%c Standaid Rest Uits Charge Code Reruns

U LA-925-106 uG/ML N1L17 1
SapI. Sa.e Customer ID

? /r") - J 107-AP-B
Remarks Cacl~ationa. Res41ts

DUPLICATE SAMPLE

cja.4/r4wedr/q. S RERUN -

OUT FOR RERUN
oc -IAayt-2Analyst.- 3 Al"st - 4 Antaiyst -

Date Time Corn1Led Lab t.Jg M,

16'v,'93 /11 5 16- - i9 L

URANIUM : LA-925-106 (B-0) LIQUIDS DUPLICATE
pike concentation (gU/l )P 4.58E-05
olume of water (ml) 4.5
olume of Ilurn (mo 1
olume of sample (m) VSAM 1.000
olurne of liquid in cell VSUB 6.60

1 (samle + fluran + mater)
flection (sample + fluran) DSAM 0.15

1/ume of spike (n4 VSP 0.100
/ou of liquid in call (ml.) Vr 6.60
(ample + _uin + water + spike)
Election (sample + fnuran + spike) DS+S 0.35

10_27__3 )__ ution factor of sample DF 1

gU/L in Sample =
gU/L in Digest =

astion Dilution Factor of Sample DDF 1
Prepantion Factor PF 10

'oncentration in sample (gU/ 3.34E-05
((DSAMVSP*SF*DPDDPPF)/((I'V/VSUB(DS+S)}-DSAwMw VSAM))
((DSAM*VM*MP*PF)/([(VW'/U DS+S))-DSAMPVSA)

0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection level=((0.02*VSP*P*DF*DDPPF)/(Ol/VSUn N (S+S))--DSAMPVSAM))(I E g/g / 1000 mL/L)

U in sample U/L;= 3.34E-05
U in g/mL=z 3.34E-02

DETECIlON LEVEL pg/mL= 4.46E-03

0-
0
C.)

LU
-M

jData Entry by: Date: 28-Oct-93
Approved by: 2 . w4 D ate: I o /3R 2 a
Form 1 Rev. 1.2 Page 1 of 1
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WESTINGHOUSE HANFORD COMPANY 53/1 /C09
222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-0 53 REVO
Lab Segment Serial No. Customer ID:

Analysis: / / Sample Prep: 71

Instrument: ./a c wt o Procedure/ Rev: - .... g

Technologist:& Ak.. 3 Date: 7hbs
Starting Time: Temperature it
Ending Time: Chemist: (Jh&rs

Comments:

Description Lab ID Description Lab ID

1 2_-g P-/9 Sg g 11

2 '/A 12

3 :2N-pk- g_ y 4 13
I G ___ 144 - -.. F yo 1

5 _ _ _ 15

61 P- V-, I-p4o 16

7 S2 _t,17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

/ zk A '/6000./oc8 (0392)

A-6000-881 (03(92)



WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-106 SEPTEMBER 13, 1993

PREPARED BY: DATE COMPLETE:
C. G. GRASER SEPTEMBER 21, 1993

i1 ser 13 __ __

UNITS: uG/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

144B38-STD V-19 U 4.08E-2 105.7 -&4-6 8

BLANK V-20 U c4.49E-3 4.49E-3

107-AP-A V-21 U 3.83E-2 2.93E-2 3.38E-2 2":1 r,3.3 6.4E-3
0.0 73.3 7.3E-3 |

107-AP-B V-23 U 2.85E-2 3.41E-2 3.13E-2 18.0 5,7 C-3
L. - P '-

NARRATIVE: INO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMIVARIAT1ONS FOR THIS BATCH:

The results for the standard are in GIL

High %RPD is acceptable, result is < one order of magnitude higher than Det. Lim.

521



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serai No Sample Po.nt Oat. Tm Issued Prorly

V 19--5540 107-AP 8- 2-93 15:14 25
Or'.,,,maltjn MeIbodSlandara Aes.41 Unit ChaIQC Coad.ecn

U LA--925-10 Z RECOVERY N1L17 0
S.-it S.e Cuiiom.r 0
? ,/03/C- . ~e\STD-

STD#$ Att RESULT
STD VA -,,9r,- %REC

SPIKE IDVAmL c/*et/Co t
SPIKE VOL 7- 9141

A,,.,. - - nls 2 A iy.-3 Analyst - A..

Za~ T~,~Compltd L.0 U-1111 M.I

ch lyr tB L (5tt . r
URANIUM LA-925-106 (B-0) LIQUIDS STANDARD

:So 1 FWN,. 'pike concentration (gU/Q CSP 5.04E-04

19-5540 olume of water (ml 4.5
~~BMCh'ID olune of nuran (mL) 1

1509 olume of sample (mL) VSAS 0.1000
olume of liquid in cell VSUB 5.60

O (sample + fluran + water)
.......... fection (sample + Riran) DSAM 0.24

L-10620 olume of spike (ml) VSP 0.1000
t oluxne of liquid in cell (mL) VIIT 5.70

(sample + fluran + water + spike)

S4 ~te:M* >eflection (sample + fluran + spike) DS+S 0.53
09/13/93 ilution factor of sample - DF 101

iestion Dilution Factor of Sample DDF 1

epartion Factor PF 1
oncentrtion (tU/L) 4-076E-02

gUL/L = ((DSAIjSP*SPfDPDDPPF)/(QVIfl/VSUJT*DS+S))-DSutIVS3I))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level

Detection Level=((0.02MSP(P*D PDDPPF)/(lT /VSUt(DS+S))-DSANVSM))

U in gU/L= 4.08E-02
I in 'a/mL= 4.0OE+O1

DCIECTION LEVEL c/L;: 3.4E-03

Data Entry by: , / OA( i- Date: 13-Sep-93

Approved by: Date: 2 7 frF;
Form 1 Rev. 1 Page 1 of 1
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WHC-SD-WMDP-053
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

REV 0

Seal NO Sample Point Oats Tim. Issued Priority

V 20.-5640 107-AP 8- 2-93 15:14 25
Deterr alor, MethodSiandard Resuli Uits Charge Cods Reruns

U LA-925-106 uG/ML N1L17 0
Sample ste Customer 10

? E/o", BLK
Remarks. Cslcuasons. Results

REAGENT BLANK

?I4r .ZZ -A/50*I4sye-sf/t -A
Spi* V0l- ./o 4 A

k Anelyst -2 Analyst - 3 Anlys,1I aAnlyst . 5

owe Time Completed La0n .

URANIUM LA-925-106 (B-0) LIQUIDS BLANK
.; pike cncentration (gU/Q CSP 4.58E-05

20-5640 olume of water (ml 4.5
/olume of fluran (ml) 1

1509 olume of sample (mL) VSAM 0.1000
olume of liquid in cell VSUB 5.60
(sample + flumn + water)

.ifm" nw ' lection (sample + fluran) DSAM 0.02
L-10620 iolume of spike (mL) VSP 0.1000

AASMU liolume of liquid in cell (ml) VlUr 5.70

(sample + fluran + water + spike)
eflection (sample + fluran + spike) DS+S 0.22

9/13/93 _lution factor of sample DF 1
)igestion Dilution Factor of Sample DDF 1
reparation Factor PF 1
oncentration (gU/) 4.491BE-06

gU/L = ((DSAM*VSPCSP*DPDDF*PF)/(()VIT/VSUE(DS+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/(llTT/VSUB*(DS+S))-DSAMVSAM))

U in U L = < 4.49E-06
U in V mL = < 4.49E-03

DETECTION LEVEL pg/mL- 4.49E-03
REPORT RESULT AS A < (LESS THAN) VALUE

Data Entry by: Date: 20-Sep-93
pproved by: Date: !?'W

Form 1 Rev. 1.1 Page 1 of 1

5Z~3



WHC-SD-WM.DP-0 53 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S-al No SaoIs Po.-. .a I Tm sw. a P.o.y

V 21--5740 107-AP 8- 2-93 15:16 25
0MI,,ddSladd .Ifl Urge cooe Refns

U LA-925-106 uG/ML N1117 0
sanm,, *.- C as.omer I0
? . /w ) pF=c= 107-AP-A

7an. zula/

LW)- ./cca'.1 -3-95 9-Z Akfo1L
Analyl - 2 AnasI. - r Anls - 4

Date Tie,. Completad Lab Un.' Mgr-

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE
MOM i N&E" pike concentration (gU/ CSP 4.58E-05
21-5740 olume of water (mQ 4.5

S1ttcftt olume of fluran (ni) 1
1509 |olume of sample (mU VSAM 0.1000

~$ wtU~tohume of liquid in cell VSU'H 5.60
0 (sample + fluran + water)

mtrimnt 3e flection (sample + fluran) DSAM 0.12
L-108620 attloune of spike (mQ vsp 0.1000

~A ~atys Rolume of liquid in cell (ml) VIOT 5.70
(sample + fluran + water + spike)

fl<' .0 '0 )edection (sample + fluran + spike) D+S 0.28
09/1393. )ilution factor of sample DF 1

igestion Dilution Factor of Sample DDF 1
reparation Factor PF 1.15
oncentration (gU/ 3.8305E-05

gU/L = ((DSAMIVSP*CSP*DP DFPF)/([(TNT/VSU *DS+S))-DSMrVSM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DF*DDF*PF)/(IVTOT/VSUB*DS+S))-DSMlVSM))

U in 'U L= 3.83E-05
U in mL= 3.83E-02

DETECION LEVEL G/L= 6.4E-06

Data Entry by: g() ("fje Date: 20-Sep-93
Approved by: Date: 2/ c/T 1;
Form 1 Rev. 1.1 Page 1 of 1
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WHC-SD-WM-DP-05 3  REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

V 21.-5840 107-AP 8- 2-93 15:16 25
Mttro onwie. sta..'d ~ suU ,'ums Cnarge Coe Reruns

U LA-925-106 uG/ML 11
Sinmpt S~e Customer ID

?7F- / 107-AP-A
$ c,..a ons Ati l

DUPLICATE SAMPLE FIT N03'

A~eJM.2

(

URANIUM LA-925-106 (B-0) LIQUIDS DUPLICATE

,( ril pike concentratica (gU/l CSP' 4.58E-05
21-54 olume of water (iL) 4.5

d~tCi t lurm of fluran (n-) 1
1509 olurnme of sample (m) VSAM 0.1000

imrlfti d olume of liquid in cell VSUB 5.60
(sample + fluran + water) _

flection (sample + fluran) DSA3 0.08
L-10620 (oluie of spike (mL) VSP 0.1000

ow y olume of liquid in cell (mL) VIMT 5.70

(sample + flumn + water + spike)
k ae>lection (sample + fluran + spike) DS+S 0.22

9/13/93 )dution factor of sample DF 1
igestion Dilution Factor of Sample DDF 1

reparation Factor PF 1.15
ncentration (gU/l) 2.9276E05

gU/L = ((DSAMI*CSCSP*DPDDPPF)/(QVM/T/VsUB[*(DS+S))-DSMflVS ))
0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection level
Detection Lvel=((0.02*VSPICSP*DDDPPF)/(VTOT/VSU (DS+S))-DSlVSAM))

U in KUL= 2.93E-05
U n p/mL= I 2.93E-02

DETECTION LEVEL G/L= 7.3E-06

Data Entry by: Date: 20-Sep-93
Approved by: Date: . 2/ %C,0 t
Form 1 Rev. 1.1 Page I of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

C

5 c r N o S a m p P o t D a 0 a T , . I s a P, , o rd I I
V 21.-5940 107-AP 8- 2-93 15:16 25
ODinm.n.'un M.inod. Slandato t Units Craig. Code runs

U LA-925-106 RECOVERY NtL17 0
" ' . b, Cutoml r 10
u./& -/ -., /P . 107-AP-A

n...A . Cal. .ons ReA.s .

SAMPLE SPI KED ID
SPIKE ID- / l9SJirt
SPIKE VOLUME-.-/, I

.7.? 4'N. -

o.. - Analyst -2 Analyst - 3 Analyst - 4 Analsti 5

HrS Hit Hs Hr H'S

Dolt 1  Tint., Comrplelord LoseUj$n

URANIUM : LA-925-106 (B-0) SPIKE SPIKE
'~S.itdNo pike conceantion (gU/L) C'P 5.04E-04

21-6940 clme of water (ml) 4.5
.' . olune of flurn (m) 1

1509 olime of sample (ml) SAM 0.2000
olume of liquid in ml iSU 5.70

_ _ (sample + flsu + water)
fr:sYu*i oltime of spike (ml) VSP 0.1000

ol-60 me of liquid in rel VIT 5.80
A 3y. ple + flunn+wat+ r + spike)

election (sample + nra) DSAM -0.32
)efection (sample + flumn + spike) DS+S 0.6

09/1393 ilution factor of mraple DF 102
ilution factor of spike DFS 102

Mike (alue (matir) /I - 51' 3.8600E-02
repantion factor of sample PF 1.15
oncentratlon (gU/) Form I (SAMPL) gU/LI 3.8305E-05
rnceatation (gU/l4 gU/IS 3.256E-02

. Rencvery 73.3 I

gU/L = (DSAW-V9PCSPDPPF) / (((VlfT/VSlJ) * DS+S - DSA) * 1SAM)
%Recovery = ((gU/LS - giU/U) ' (DFS / (DF * PF) / SV) * 100

% RECOVERY = 73.26

Data Entry by: Date: 20-Sep-3
Approved by: Date: Z( S07r 9
Form 2 Rev. 2 Page 1 of I
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

K

URANIUM : LA-925-106 (B-0) SPIKE SPIKE

dike oncentation (gU/l) CSP 5.04E-04
21-5040 onume of water (mL) 4.5

" olume of flun (mL) 1
1509 olume or sample (ml) ISAM 0.2000

ri cime of liquid in cell VSUB 5.70
(1 mple + flurn + water)

nj'1t*u k olume of spike (ml) IP 0.1000
L-10620 alume of liquid in cell VIDT 5.80

(sample + fluma + water + spike)
eflection (sample + fhumn) DSAM 0.32

S eflection (sample + flun + spike) DS+S 0.6
/lution factor of sample DF 102
dution factor of spike DFS 102
pike value (matri) (gU/I) sV 3.8600E-02

eparation factor of sample PF 1.15
onwntration (gU/l) Form 1 (SAMPLE) gU/LI 2.9276E-05
oncentration (gu/l) gU/IS 3.256E-02

r Rwovery 73.3

gU/ = (DSAM-VSIPCSPDPP) / (((vo/sIB) * Ds S - DSAM) * VSm)
%Ztecovery = ((gU/IS - gU/U) * (DFS / (DF * PF) / SV)' 100

% RECOVERY = 73.28

Data Entry by: 0 Q(4) Date: 20-Sep-93

Approved by: Date: zr ;er )
Form 2 Rev. 2 Page 1 of 1
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0.-c rnsc.r MroC. Siandard r I ~nitns Cflarg. Cod. Reamns

U LA-925-106 ." RECOVERY N1L17 0
S -.... .Customs, 10

? ,;c . e-;4 , 107-AP-A
Rrnmhgs. Ccaletsuons. Results

SAMPLE SPIKE a +I-oa4jusi rn
DUPLICATE . - o

SPIKE ID -W 5 /.04 y 9[j'- 1SPIKE VOL ./o,-1

r0 *-(V J/- ./
- Anayst - 2 Analysi - 3 Analyst - 4 Analyst 5
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WHC-SD-WM:-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S, No S h Poor .ar ?, .....

V 23.-5740 107-AP 8- 3-93 8:30 250..cr" o L roonoa- -rO fesai Uns Cn,gCod. ts.,s
U LA-925--10 /L N1L17 0

/MC INitmgt I

? /r-fl F'- m,-/ 107-AP-B
Atnr..&s. Ce u A 61ao 1 'Ae c3 /

sYei0k -:c- /4 ) q.zZ- £S -y? lie-

N-

2 6Kg- Z t1 t
A..1,5r -2 ".11.st -3 Anatyst . 4 Afiatyst - 5

Ti.. Contole.d Li~o ... i Mg

______"So eXae-,

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE
__________.___ pike concentration (gU/Q CSP 4.58E-05

olume of water (mI 4.5
& D olune of Iuran (ml 1

louxne of sample (mnt) SAMI 0.1000
.e I olume of liquid in cell VSUB 5.60

0 (samle + fluran + water)
Mstfn~tW~ - )flection (sample + fluran) DSAM 0.1

A L-10620 olume of spike (mL) VSP 0.1000
An ttys olume of liquid in cell (m) VifT 5.70

| (sample + fluran + water + spike)
: )eflection (sample + fluran + spike) DS+S 0.28

9/13193 | )ilution factor of sample DF 1
igestion Dilution Factor of Sample DDF 1
eparation Factor PF 1.151

oncentration (gU/U 2.8495E-05
gU/L = (DSANI*VSPCP*DPDDPPF)/(q(IVToT/VSUB((DS+S))-DSAMrIVSAM))

0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection level
Detection Level=((0.02*VSP*CSP*D DDPPF)/(OVI/VU(DS+S))-DSA*VS)

U in gU L= 2.8SE-O
U in z ml= 2.85E-02 -

DETECFI0N LEVEL 0/I- 5.7E-06

Data Entry by: C( ̂  Date: 20-Sep-93
Approved by: Date: 2' 54/T. 1. 1
Form 1 Rev. 1.1 Page 1. of 1
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WHC-SD-WM-DP-53 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

F

C

1(v'.7 k.'I S44COOG~9'.IOP)

iamplo Sao Point D.t Tim. Issued Pr'omly

V 23.-5840 107-AP 8- 3-93 8:30 25
.ir'ination 1M ifmod sa.a. .. esul Un.ts Charge cod A.una

U LA-925-106 uG/ML N1L17 0
S .....ie Slt cuitome, o
? ,..Y -Z* 1O7--AP-B

DUPLICATE .SAMPLE 6AIM

1-r Ana y 2 Aflii, 3 A mlys-4 Aoat - S

ri'sHe IS (His i-1:; '~)

0" a Lab U. Mr4

URANIUM LA-925-106 (B-0) LIQUIDS DUPLICATE
U~6t l tte. pike concentration (gul4 CSP 4.58E-05

-5840 olume of water (r) 4.5
olume of fluran (mL) 1

olume of sample (mQ VSAMI 0.1000
~ . olume of liquid in cell VSUB 5.60

(sampLe + fluran + water)
'a n d flection (sample + fluran) DSAM 0.12

L-10620 folume of spike (ml) VSP 0.1000
AnjsE , lolune of liquid in cell (ml ) VOT 5.70

(sample + fluran + water + spike)

eftection (sample + fluran + spike) DS+S 0.3
9/13/93 ilution factor of sample DF 1

igestion Dilution Factor of Sample DDF 1
Preparation Factor PF 1.151
-bncentration (gU/0. 3.4128E-05

gU/L ((DSAMf*VSP*CSPDPDDPPF)/(iVr0T/VSUB(DS+S))DSAPVSAM))
0.02 is used as the Sample Deflection Reading for Calculating less Than Values & Detection level
Detection Level=((0.02*VSP*CSPDPDDPPF)/([VOT/VSUB(DS+S))-DSAVSAM))

U in U - 3.41E-05~
U in i mL= 3.41E-0211

DETECION IEVEL 0/L= 5.7E-06

Data Entry by: , 0L (3/M Date: 20-Sep-93
Approved by: Date: 2( 5eA 1,p
Form 1 Rev. 1.1 Page 1 of 1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY
ANALYICAL ATCH HC-SD-WM-DP-053 REV 0ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
(2,24, fl-AT7 V-;M /6?- Ap-Z C , m /?7,q

Analysis: Z Sample Prep:

Instrument: 1- 9810 7 Procedure/ Rev: ...
Technologist: Date: ?tz/-

Starting Time: Temperature A'A
Ending Time: Chemist:

Comment G

Description Lab ID Description Lab ID

1 r-s 11
2 12

3 13

4 14

5 15

6 16

7 17

8 5.C~O~ gf 18
9 J U 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

MC 5 ./tI )____________

530 /W679) /OnnL

A-6000-881 (031921



w

WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-106 September 22, 1993

PREPARED BY: DATE COMPLETE:
C. G. Graser September 22, 1993

UNITS: ug/L
SPL NAME SPL ID ANALYT RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD 144838 V-24 U 3.88E-2 100.5 8.52E-3 -
3.52 E+ 0

BLANK V-25 U <4.50E-3 4.50E-3

107-AP-C V-26 U 1.63E-2 1.92E-2 1.78E-2 16.3 4.08E-3
I_ 4.27E-3

107-AP-D V-27 U 2.24E-2 2.12E-2 2.18E-2 5.5 4.48E-3
4.71E-3

107-AP-E V-28 U 3.22E-2 2.98E-2 3.10E-2 7.7 |4.96E-3
4.96E-3

-- I G -q2

531

NARRATIVE: IXENO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSVARIATIONS FOR THIS BATCH:

The results for the standard are in g/L.



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

N., 51-11. 'oe' Ol Te ' n Od Pe~o'tV 24.-5540 107-AP 8- 3-93 8:31 25
Deemn n M pefhod S landard Resu1 Urn~s Charge COde "-ris

U LA-925-106 -RE OVERY - N1L17 0
Cusomer ID

? /er, -r6-/c 5T
nf.e .. aonS..suls

£267 - -2.
ST D::SULT
STD A L 5 gc "- . REC-+/. / S

SPIKE ID/VAL &J -49 7
SPIKE VL./, o

I nls 2 Alilys . 3 A,,.1, .4 An9 st -

DW' -7 Tire CompIeted 0-1 MY

URANIUM LA-925-106 (B-0) LIQUIDS
Seria; No. pike concentration (g/) CSP 5.04E-04

V24-5540 'olume of water (mL) 4.5
Latch ID 'olume or furan (ml) 1

1519 'olumre of amplk (mL) VSAM 0.100
R7 u7 NO.: olume of liquid in cell VSUB 5.60

0p (amrle + fumn + water)
Instrument ffrdion (sample + fluran) DSAM 0.22

AL-10620 oiume or spike (ml) VSP 0.100
An su: 'rlume of liquid in cell (mL) VIT)T 5.70

(."mple + fluran + ktrr + spike)
VtfneIion (sample + numn + spike) DS+S 0.5

09/22/93 lilution factor of sample DF 101
igestion Dilution Factor of Sample DOF 1
Wparmtion Factor PF 1

-n.in sample/digest sol. as applible (l 1/0 I 3.8IIE-W:
gU/L = ((l)SAM*VSP*CSP'DPDDPF)/( (Vf T/SUs(*(DS+S))-DSAMVSAM))

0.02 is used as the Sample Deflection Reading for Calculating kss Than Values & Detection Iril
Detection rvel=((0.02'VSP*CSP*DPDDF*PF)/(IV T/VSU (D+S))-DSWNVSM))*(lEO pg/g / 1000 mL/1i

Sil gl;:.88E-02
is je/ml;= I3.8LE+0 I

DMrECTION LEVEl. pg/nL- 3.52E+00

Data Entry by: 2/ Date: 22 -Sep-93
1Approved by: Date: ZZ S7- -f;
Form 1 Rev. 1.2 Page 1 of I

532



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

5, No Sampit PomnI Dan. Teme Issued Prorty

V 25.-5640 107-Ap 8- 3-93 8:36 25
0-''"," n M or uom nonunoc 19e Cod. A~n

U LA-925-106 uG/ML N1L17 0
Cusiome, JO

BLK

REAGENT BLANK

.Sp IY,/ 03 - '$ &-g 3&/'/jAs ,tt
S~U~w 

, 
-

A~~L2iS~ Cy 4L

na

,.~2 '2-

Ai2T11s1sI 2

His

Analyst .4

(K

Anilysi S

i-0~

A
T , 

p 

o1 n 

,e J
0~/ all, A ~ A .

URANIUM LA-925-106 (8-0) LIQUIDS BLANK

veinitfNo. spike conrentration (gU/Q P 4.58E-05
25-5640 'olume of water (mO 4.5

VD olume or fluran (ml) 1
1519 'olume of sample (ml) VSAM 1.000

RuA Na. 4::olume of liquid in cell VSUB 6.50
0 _ (sampe + Ilirnan + tarer)

.Iintrtmni . uIenction (sample + flunmn) NAM 0.02
=L-10620 olume or spike (ml) VSP 0.100

.Any.:l, Ialume of liquid in cll (mo 'lfT 6.60
_ (sumple + fluran + nirer + spike)

te. A.flertion k(impl + (unrin + spike) DS+S 0.22
09122/93 )ilution factor of smnple DF 1

Iligmsion Dilution Factor of Sample DDF 1

irnparation Factor PF 10
antc in simple/digrst sl. as applicable (gI/L ) < 4.50E-06

gU/L = ((DSAM*VSPSP*DPDDP PF)/(lVrOT/VS~ll *(DS+S))-SAMiVSfAM))
0.02 is used as the Sample Deflection Reading for Calciulaf ing pss Than Values & Detection 6vi
Detection Irvel=((0.02VS1r*[)*PDDPPF)/(ilVInT/\sUiD*(I)si s))-DsAMrvsAm))*( E pg/g / 1000 mL/L)

U in gl/l, = 4.50E-O6
J in /ml = I 4.50E-03 11

DETECTION LEVEl, pg/mL
RELFORT RIntLT AS A < CLE0S TII\NM VALUE

4.50E-03

Data Entry by: / Date: 22-Sep-93
Approved by: 6Date: Z %6P
Form 1 Rev. 1.2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

N ample Poiw Da T"'e '""ue P""

V 26.-5740 107-AP 8- 3-93 8:45 25
0... ......... M.-mod Sl4ldard Sesul' U'n Cha'ge Code rwnS

U LA-925-106 uG/ML N1L17 0
I I. l~R....,.---Customer tD

/-107-AP-C

URANIUM :LA-925-106 (8-0) LIQUIDS SAMPLE

S BriSf So. . pike concentration (gU/l) CO 4.SBE-05
V26-5740 Wolumne or nater (ml) 4.5

Batcth iD :5olumne of fluran (ml) 1
1513 'olume of stmple (ml) VSAM 1.000

RSrun No. 'olume of liquid in cell VSIJI 6.50
_ (sanmple_+ flurmn +ewadcr)

.Initrumnnt eection (sample + lurmn) DSAM 0.08
AL-10620 |'olime of spike (mil) VSI' 0.100

SDS+S 0.

Analysi: | Tolum rlii ell (m) KAT66

V26-540ple +r tlran +ml 4.5r+ pi

0 Dat: leeltion (sample + fvran + spike)+
i9/22/93 hlution factor or sample DF 1

Digestion Dilution Factor of Sample DDF 1

P Lpsration Factor PF 10

xnP. in samplc/dil.st mL as applicabi (g/1 1E-

gU/ = ((DSAMVSP*CSP*DPDDPPF)/(1JVYT/VN.Ill *(DS+S)p- SAMrVSAM))
0.02 is used as the Sample Deflection Reading for Calculatin Irss Than Values & Detection liel
Detection Level=((0.02VSP*CSPDPDDI)PPF)/(I ')T/VSUB()S+))-DSAMr\SAf))*( EG pg/g / 1000 ml/L)

lil i.1 Lz I .63E-05
in i 'u 1= I .G3E-02

DETECTION LEM, g/ml. 4.0RE-03

Data Entry by: Date: 22-Sep-93
Approved by: Date: 2 Z re,T le
Form 1 Rev. 1.2 Page 1 of 1

534



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

.N. SanIjde pont j m D .....
2G.-5840 107-AP I - 3-93 8:45 25

D.i.,,,.t n Milbod. Slaidad tebuig Units - Ci.ge c ode Sena

U LA-925-10i u./ML N1L17 0

- /. I
Cnunm,.t D

107-AP-C7 PAT = /SP

Dtj, LICATE SAMPLE

(.iz r?10C
.30

Analyst 2 An.bt- 3 Analyst -4 Analyst 5

c . . .. n it

01"~oo
Ltj3udM~~

| 1

URANIUM : LA-925-106 (B-0) LIQUIDS . DUPLCATE

0a01 o. 'ike roncentraLion (gU/4 [SP 4.58E-05
V26-5840 olume of Tnter (mnQ 4.5

tc*ID &k olume of nuran (n) 1
1519 'iolume of sample (ni) VSAM 1.000

RBrUe 14. uolume of liquid in cell VSUB 6.50
0 (sample + nuamn + nier)

Inatrumeant. ~ fctin (,.mple + fluran) DSAM 0.09
L-10620 Volume of spike (ml) VSTI 0.100

An. yst olume of liquid in cell (ml) VrIT 6.60
*(smmple + fluran + waler + spike)

"tN: 7 niretion (sample + fluran + spike) P5+S 0.3
9/22/93 tilution faetor of sample DF 1

lirestion Dilution Factor of Sample DDF 1

,eparation Factor PF 10
-tna- in sample/digest sot as applicable ffgil/i) I _1.92E-05

gU/L = ((ISAWVSPCSP*DFDDPPF)/(((VIT/VsIJ (DS+S))-DSAMVSAM))
0.02 is used as the Sample Deflection Reading for Calculat in Less Than Values & Detection lirvrl
Detection Irvel=((0.02*VSPCSPDPDDPPF)/(IlVIT/VSU *I(DS+S))-DSMIVSAM))*(IE pg/g / 1000 mL/)

lini UL [| 1.92E-05
Sitn I /mnl z I.92E-02

DETECTION LEVEl pg/m'= 4.271E-03

Data Entry by: Date: 22-Sep-93

pproved by: Date: 2 r r. 5e f;
Form 1 Rev. 1.2 Page I of 1
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(
5-

. ,..,1 N., s Pe.0 o." l'''. "Is d P'..""

V 27.-5740 107-AP 8- 3-93 8:55 25
m ...- nn n oe ,.Gl. .. Un.. n. c-e com ,tn

U LA-925-100 uG/ML NiL17 C
S. , . . ,. C.,ustom., 'D

P w= / 107-AP-D

gpdq U6V/O.30

Ana t - 2 A,,.-,,2-,3 Analyst-I Analyst 5

14's H's

L-- .,npw o Is

(1.1,Tine opeec t'iitg 9

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE

'%Sele Io. :pike concentration (gU/L) CSP 4.58E-05

V27-5740 'ume of water (mr) 4.5

2K: 'olume of fluran (ml4 1
1519 'olume of sampie (ml) VSAM 1.000

eruf NO. .Vlume of liquid in cell VSiB 6.50

(smple + fluran + walrr)
Instrumnt . flection (% mple + fluran) PSAM 0.1

AL-10620 'olume of spike (mLr VSP 0.100

Analyst . 'olume of liquid in cell (mLn VTOT 6.60

(smple + fluran + water + spike)

Wbection (sample + fumn + spike) DS+S 0.3

t09/22/93 luton factor or sample DF
[),"stion flilsitiorn Factor of Sasmple DDF

F Epa tion Factor PF 10

:one in s.mple/digest sol as applicable (g1l/1) 2.21 E-05

gU/= ((DSAM*VSP*CSP*DDDPPF)/((V)T/VSI B(*DS+S)I-DSAMrVSAM))
0.02 is used as the Sample Deflection Reading for Calculal ing Less Than Values & Detection Level

Detection Level=((0.02*WSP(SP*DPDDPPF)/(IIVIOT/VSUB*(DS+S))-DSAMWVSAM))*(E pg/g / 1000 inL/8)

I in iU/L= j 2.24 E-05
I!it i pgml.; 2.24E-O2 |

DETECMION IFL pg/mL- 4.48E-03

Data Entry by: - Date: 22-Sep-93

.Approved by: Date: ZZ C ' '
Form 1 Rev. 1.2 Page 1 ot 1
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-,,.. Sampe Pa.nl ae Tme issued Pr.oly

V 27.-5840 107-AP 8- 3-93 8:55 25
D,, a'.,.~ l Meihod Slandard. .. Se. Unals Chaige Code feauns

U LA-925-106 iuG/ML N1L17 0
s...,,. ... Cwosom., iC

? 1107-AP-D

DUPLICATE SAMPLE 69

I AnaystnA 4 An/lyst

HIS IIA

Hi/

ry 71 T .,yl C).

LAIC,461 iC, v (U( & - -t

URANIUM LA-925-106 (B-0) LIQUIDS DUPLICATE

S'*.dM th. 'pike concentration (gU/0 (SP 4.58E-05

27-5840 Volumne of water (mL) 4.5

.Vatco pD olume of fluran (mnt. 1
1519 Volume of sample (tmd) VSAM 1.000

.olumre of liquid in cell VSUB 6.50

(nmple + fluran + visir)

Instrument .flection (sample + fluran) DSAM 0.09

L-10620 Volume of spike (n) V19P 0.100

Anayst Volume of liquid in cell (n) VIMT 6.60

(.sample + (luran + wdter + spike)
DPt; flection (immple + nuran + spike) DS+S 0.28

L9/22193 lotion factor of sample PF 1

Egwion Dilution Factor of Sample DDF 1

mpiraLion Fractor PF 10

c. in sample/digest ml. as applicable (g1 /) 2.1 2E-05

gU/L = ((DSAM*VSP*CSPDPDDrPF)/(IviurT/VS I t(Ds+S))-DSAM*VSAM))
0.02 is used as the Sample Deflection Reading for Calculaling less T'an Values & Detection Irvel

Detection 1evel=((0.02VSP'GPDPDDPPF)/(IVOT/VSU (I) +S))-DSAMVSAM))*(I E6 pg/g / 1000 mL/L)

II in gU/L= 2.12 E-05
U ini pgmlr 2.1 ZE-02

DETECTION LEVEl Ig/mn= 4.71E-03

Data Entry by: e- ~-- Date: 22-Sep-93

Approved by: Date: 22 ef67 f9

Form 1 Rev. 1.2
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WHC-SD-WM-DP-05 3 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(

S.Fs No Sample Point Date -Time issued Priority

V 28.-5740 1e&f 8- 3-93 8:57 25
C.eiInin.mi.u s M.od. Standard Rflui ints Cii.g; Codr Reuns

U LA-925-106 uG/ML N1L17 0
:-.a es. .- eCustomer tO

7 /fl .rg=" 107-AP-E

.<4 -c/vt -/96zrxs a- 7/ .-/3
sgK) 0\- ./oarm\ e2/

y. zz eCzp0d/'nL

./ |/n..- 3 Analys -I Analyst 6

MrsHis C r H

flt 1 /ine ,onii . d 
-~ c 0

URANIUM : LA-925-106 (B-0) LIQUIDS SAMPLE

Sefal~ No. Upike concentration (gU/) CSP 4.58E-05
V28-5740 |Vnlume of water (m[) 4.5

Atc viD 'olume of flumn (ml) 1

1519 Ivnlume or sample (mL) VSAM 1.000
-RuLsn No, olume of liquid in cell VSUB 6.50

0 (sample + fiun + watrr)
Instrument efnection (samplc + fluran) DSAM 0.13

L-10620 olume of spike (rmt) VSJ' 0.100
Anim s: 'olume of liquid in cell (ml) VThT 6.60

(sample + flirn + water + spike)

ef;' ction (sample + nuran + spike) 05+5 0.31
/idution factor of sample DF 1

igestion Dilution Factor of Sample DDF 1
nrmNration Factor Pp 10
1nr. in sample/Ldiest sot as applicable (211/I) 3.221E05

gU/L = ((DSAM*VSP*'PDPDDPPF)/(l(VIOT/VSfl*(DS+S))-DSAMIVSAM))
0.02 is used as the Sample Deflection Reading for Calculalnlg lrss Than Values & DeIecfion lvel
Detection Level=((O.02X*VS P*DPDDSPF)/(IIIMT/VSUB(*(P4+S))-DSAM*VSAM))*(IEG pg/g / 1000 ttl/li

II it 'lI :I22E-O5

1 in i mL= 3.212E-02

DEIfCTION l1i11 tg/mL= 4.9PE-03

Data Entry by: Date: . 22-Sep-93

ppproved by: Date: ZZ fE'1r
Form 1 Rev. 1.2
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

St,, No Sample Poni Dale Tim. issued Mnotty

V 28.-58401 107-AP- | 8- 3-93 8:57 25
Orltra ~on IMuunodSa.,ndard RfluIt Un is charge Code

U ILA-925-10 IuG/ML N1L17 0
Sanmt,- S., Custom. , ID
? /A = /o 107-AP-E

DUPLICATE SAMPLE JA

Sp7~AE\-- 9/ao sryn\.

E-7 (nit

. - Anay 2mP ACalpt -3 Anayst -4 AnlysE 5

His 14,it

TrneiComp.led /a k"

(4q ~ -k t [6IL) 3'

URANIUM : LA-925-106 (B-0) LIQUIDS DUPLICATE
Ss~eria 0 -o ':i 'pike concentration (gu/) CpP 4.58E-05

28-5840 olume or water (ml) 4.5
I att0D : olume of fluran (r 1

1519 rilume of simple (ml) VSAMi 1.000
HRWW f. lolume of liquid in cell VSUB 6.50

(simple + furan + water)
Instrment. fletion (sample + fluran) DSAM 0.12

L-10620 Volume of spike (ml) SP 0.100
.A nySi olurne of liquid in cell (ml VIOT 6.60

(smple + fluran + wrter + spike)
&.;f--tion (sample + fluran + spike) DS+S 0.3

9/22/93 lilution factor of sample DF 1
ligestion Dilution Factor of Sample DDF 1
repaltion Factor PF 10
one. in smple/digest aL as applicable (gi/I) Z.911E-05

gU/L = ((DSAM*WvP*P*DDDFPF)/((VIT/SUlH((DS+S))-DSAMrVSAM))
0.02 is used as the Sample Deflection Reading for Calculating lrss Than Values & Detection lrvel
Detection Level=((0.02*xSP*CP*DF*DDF*PF)/(IlVT/VSUTB*()..DS+A SAA))*(I E6 ig/g / 1000 niL/L)

11in i l ; 2.98E-05I II inl I mL; 2.98E-O2

DETECTION Eflfl. pg/n4l 4.96E-03

Data Entry by: Date: 22-Sep-93
Approved by: Date: z 5 -3
Form 1 Rev. 1.2 Page 1 of 1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM.DP.053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:

Analysis: Sample Prep:

Instrument: .- /4/.() bidbw Procedure/ Rev: -v--
Technologist Date: z/hNs

Starting Time: :(no Temperature

Ending Time: is Chemist: ckehc 4A K

Comments:

Description Lab ID Description Lab ID

1 -79 1_-S__ 1

2 .2 Seg

3 )-j - 7ea 13

4 .. 'Vp 7L S t L _ 14

5 15

6 16

7 17

8 18

9 19 .

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

geqj3iy' .(0on.J _____

A-6000-881 103/92)

540



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-925-106 SEPTEMBER 9, 1993

PREPARED BY: DATE COMPLETE:
C. G. GRASER SEPTEMBER 21, 1993

UNITS: uG/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

144B38-STD V-29 U 3.88E-2 100.4 -. 6s-8- i1-1.

BLANK V-30 U 5.00E-4 5.OE-7

107AP-FB V-31 U 2.24E-3 2.24E-3 2.24E-3 0.0 N/A 5.6E-4
N/A 5.6E-4

- _ I - - r _ I _ Et _ _ _

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH:

The results for the standard are in G/L

541



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S. a, No SamPe Po.n 0.', Tm ssuad P4o,.

V 29.-5540 107-AP 8- 3-93 10:36 25
c ron JM.'o slanoaRd R It U a1e Code eruns

U LA-925-106 %RECOVERY N1L17 0
S..rple Sc Cuyv et D

? ,/e .. y -STD

1C RES MULT
STL) VALC-r/O0f

DPTVL 8 ID ViAi
pi K.E VOL. . /o' -

,So

2 *na,t 3 AnlI-Aait

CSWYA ~ T'.' Corn 5 ; Lab Ue j

URANIUM LA-925-106 (B-0) LIQUIDS STANDARD
. .. .pike concentration (gU/1) CSP 5.04E-04

V29-SS40 l oltune of water (mfl. 4.5
. Batch Id) lolume or flumn (ML) 1

1531 'altune of ,arple (mn il)\ 0.1000
Rerun NO, olume of liquid in cell VSUB 5.60

3 | (sample + fluran + water)
fnszment beflection (sample + flurn) DSAM 0.22

AL-10620 |lolune of spike (ml VSP 0.1000
Analyst : olume of liquid in cell (ml) V)T 5.70

(sample + flumn + water + spike)
Date: : eflection (sample + fluan + spike) DS+S 0.5

09/09/93 )ilution factor of sample DF 101
)gestion Dilution Factor of Sample DDF 1
mparation Factor PF 1
oneentnition (gU/Q 3.8760E-02

gU/L = ((DSM['sP'CsPDDDPPF)/(((ToT/VSU(Ds+S)fDs'wSk\l))
0.02 is used as th Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02'VSP'CSP'DPDDrPF)/([TOT/VSUBp'(DS+S))-DSAk\l3VskQ))

U in gU L= 3.BBE-02
U in ig mL= 3.88E+011

DETECTlON LEVEL G/L= 3.5E-03

Data Entry by: . Date: 10-Sep-93
Approved by: Date: zo 55' ) 3!
Form 1 Rev. 1 Page 1 of I

542



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-Do NOT WRITE IN SPACE

(

URANIUM LA-925-106 (B-0) LIQUIDS BLANK
Saja' No. pike concentration (gU/l) CSP 4.58E-05

30-5640 iolime or water (mL) 4.5
~'Bstch ID> folme of fluran (ml) 1

1531 'olume of s.nple (mt) VSAM 1.0000
I, run N o. - olitme of liquid in cell SUB 6.50

0 (sample + fluan + water)
~ tiitmeht. | Jeflection (sample + fluan) DSMI( 0.02

L-10620 olume of spike (mL) VSP 0.1000
Analyst: s olume of liquid in cell (ml) VTIT 6.60

(sample + fluan + water + spike)

D77f lection (msnple + ftuan + spike) DS+S 0.2
09/09/93 lution factor of sample DF 1

igestion Dilution Factor of Sample DDF | 1
ie pation Factor PF1
oncentration (goU/U 5.0034E-07

gU/L= ((DSAMW?*VSPCS'DPDDPPF)/((VTOT/VSU*(DS+S))-DS-lVSMf))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((0.02*VSP*CSP*DP DDPPF)/(TOT/VSUBA(DS+S))-DSiPVSMl))

U in gU L 5.OOE-07
U in v m.I 5.OOE-04 11

DETECMION LEVEL G/L= 5.0 E-07

Data Entry by: Date: - 10-Sep-93
Approved by: Date: Zo 5 g?7 f:3
Form 1 Rev. 1 Page 1 of 1

543

Gea( Mi SJr'0i. Porn Oar. T,m. Is..ed *IrOIdy

V 30.-5840 107-AP I 8- 3-93 10:38 25
Iee nan MerOd Scadard Resilt Unto Cra.g. Coae Aerun*

U LA-925-106 uG/ML NiLc7 0
U"Me o CusomerID

7 /pI E LK
arima. Caiculatons. Petal's

REAC:ENT BLANK S, ?Oq

I Ana- , / I -An. - y A itsI4 AnaIl 5

MI. 
MIS( 

HI

Date Tn,. Coerpieied L. Ur I' r

-54 ,64W0 'IO0- 1



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

URANIUM LA-925-106 (B-0) LIQUIDS SAMPLE
Ssergp No. pike concentration (gU/U 4.58E-05

31-5740 lolurne of water (mI) 4.5
B.... atch I" dolume of fluran (ml) 1

1531 lolume of sample (mE VSA 1.0000
Rerun No. olume of liquid in cell VSUB 6.50

_ _ _ (sample + tuan + water)
__ strmn__~ Ietlection (sample + fluwn) DSAM 0.08

L-10620 iolume of spike (mL) VSP 0.1000
A :,1yst: lolume of liquid in cell (m. VIOT 6.60

(sample + fhiuan + water + spike)

.. . .flection (sample + fltan + spike) DS+S 0.24
l9/09/93 Mution factor of sample DF 1

iestion Dilution Factor of Sample DDF 1
reparation Factor PF 1
oncentration (gU/ 2.2383E-06

gU/L = ((DSAMlVSP*SP*DPDDPPF)/((JTOT/SU,(DS+S))-DSMPVSM))
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection Level=((O.0VVVSP DPDD PF)/(VTOT/VSUP(DS+S))-DSlSSAQ))

U in ZU L= 2.24E-06
U in j mL= 2.24E-03

DETECTION LEEL G/L= 5.6E-07

Data Entry by: Date: 10-Sep-93
Approved by: Date: Z9 sE?'f12
Form 1 Rev. I Page 1 of 1

544

S-. No S.mpif Po'n Date Time 1s"ed Prorgy

V 31.-5740 107-AP 8- 3-93 10:40 25Ovn.,ral.on & nod Shancea, Ae5ul, un.s C'risge CAd.,r
U LA-925-106 uG/ML N1L17 0
S,,vi. S., C.stom.r 0

/ ( 107AP-FB
r cn..s. C ,, ons. Results

rpa -S - %3s .r~/w.

7 va t-- ./-:>-

Dew T.n'e Ccmpleied I un.1 gr



IWHO-SD-WM-DP-08 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SWIM No sampi. Point "Dat* T,m* ISt.Ad Phontv

V 31.-5840 107-AP 8- 3-93 10:40 25

oD mrt .nat, on Mc1h0d slht Result Uc,. Chalge c Od. Wn

U LA-925-106 uG/ML NiLl7 0
SampLe Si. Customer ID

Sa , M . 107AP -FB

Rern '. C cclabOfl5. Results

DUPLICATE SAMPLE .03

Sb 'csgWJ -/e). ?IR

-. Anl,1st -2 Avnalas .3 Aayt- ~ It

Dale ,Rn Complelco Lab Un I M

URANIUM LA-925-106 (B-0) LIQUIDS DUPLICATE

ssist Neo ike concentration (gU/ (sP 4.58E-05
31-5840 olume of water (myl) 4.5

atchu Io olume of flwun (m 1
1531 olume of sample (m) VStM 1.0000

olume of liquid in cell 6VUB 8.50
m(smple + fluran + water)

kigrument flection (sample + fluran) D&W 0.08
L-10620 |olurne of spike (mQ VSP 0.1000

~Anaysd lolume of liquid in cell (ml) VIT 6.60
(sample + flurn + water + spike)
eflection (sample + flumn + spike) DS+S 0.24

3lution factor of sample DF 1
igestion Dilution Factor of Sample DDF 1

epartion Factor PF 1
oncentintion (gU/l) 2.2383E-06

gU/L = ((DSAdlSPPDFDDPF)/(QVT0T/SU'(DS+S))-DSA IPVSAU))
0.03 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level
Detection level=((0.0Z*VSPSP*PDDPF)/(TOT/VSUN'(DS+))-DSM[?VSkt))

U in gU L= 2.24E-06
U in w mL- 2.24E-03

DETECTION LEVEL C/L-- 5.6E-07

Data Entry by: Date: 10-Sep-93
Approved by: Date: to 55/,4
Form 1 Rev. 1 Page 1 of 1

545



adcX 4 . 2 (2-

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

V 21, V 23 107 AP-A, 107 AP-B
Analysis: Sample Prep:

As ACID DIGEST

Instrument: PE2280(Hydride AA) WB27979 Procedure/ Rev: LA 355-131 / B-1

Technologist: Q fl'\ / n Date: 11/09/93

Starting Time: 07:50 Temperature 900 C

Ending Time: 14:30 Chemist: L.D. SPARKS

Comments:

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STO V 59-5595 11
2 DIGESTED LMCS STD V 19-8595 12

3 BLANK V 20-8695 13
4 SAMPLE V 21-8795 14

5 SAMPLE DUP V 21-8895 15
6 SPIKE V 21-8995 16
7 SPIKE DUP V 21-8095 17

8 SAMPLE V 23-8795 18

9 SAMPLE DUP V 23-8895 19
10 FINAL LMCS CHECK STD V 59-5595 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11D .250ML

| |e

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET

NARRATIVE NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATH
LIST SPECIFIC PROBLEMS/VARIATIONS FUR THIS BATHE

THE RESULTS OF THE SPIKE AND SPIKE DUP FOR V21 ARE AS FODLWS

V21-8995: SPIKE 112.3 %

V21-8095: SPIKE DUP. 123.1 %

THE PERCENT RELATIVE DIFFERENCE CALCULATED USING RESULTS IN ng IS: 9.2 %

IN THE ORIGINAL ANALYSIS (BATCH #1513 9/1/93), THE SPIKE,
SPIRE DUPULCATE, AND ENDING MCS STANDARD WERE AlL
HIGH (134.1, 146.4, AND 123.1, RESPECTIVELY). WE HAVE EXPLORED THE
POSSIBILITY THAT THE DIFFERENCES IN ACID CONCENTRATIONS BETWEEN THE UNDIGESTED
AND ACID DIGESTED STANDARDS MAY EFFECT THE CHEMICAL REACTION FOR THE As
BOROHYDRIDE FORMATION SO THAT THE ACID DIGFSTED STANDARDS AND SPIKES
READ HIGH THE RESULTING RECOVERIES (SEE ABOVE) INDICATE THAT THE
MISMATCHED ACID MATRIX HAS A DISCERNABLE EFFECT ON THE ABSORBANCES;
HOWEVER WE STIL HAVE NO MEASUREABLE As IN THE SAMPES.

C
547

METHOD DATE STAR' BATCH # 2123
LA-355-131 11-8-93

PREPARED BY: DATE COMPIETE
L D. SPARKS 11-9-93

__ _UNITS: g/ml ug/iL ug/mL ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT j2 AVERAGE RPD% %REC DET IM % CT ER

ST/25N1ID V 59 As 0.090 90.2
UNDIGESTED

STD/25N11D V 19 As 0,108 108.0
ACID DIGESTED

BLANK V 20 As <0.013 0 3.013

107 AP V 21 As <0.013 <0.013 N/A N/A * .013

107 AP V 23 As <0.013 <0.013 /A N/A 0.013

STD/25N11D V 59 As 0.100 99.7
UNDIGESTED

CD

C#3
Lo
CD
d-



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

2

V -~ ~ ~~ -d6O-65 P' 31

Arsenic: LA-355-131 (B-1) As LIQUIDS-DIRECT STANDARD DUPLICATE
'Srt#. os ample Size in mL SS 0.250

V59-5595 As ng (Nanograms) 22.55
#atStIOD:, one As pg/mL (or mg/L or PPM) 0.090 N/A

2123 'one As pg/L (PP3) 90.2 N/A
~RmrnNos N____________ A N/ A

0 N.. A N/A
Inatrumtnt p:. N/ A N/ A

WB27979 fone As pg/mL=(As ng/SS)(1pg/O000ng)
ZOO fl *P O Average Cone.=(Sample + Duplicate)/2 ~
11/08/93 Relative % Difference=((ABS(Samn-Dui ))/Avcrnge Conc.)*100

VM,

oat:

11/08/93 1

STANDARD DUPLICATE

Conc As ig/mL 9.032E-2
I I N/A N/A

Ss N/A N/A

Data Entry by: Date: 09-Nov-93
Approved by; - Date: I\

Page 1 of 1
548

Seral No Sample Pom T,'e Issued P'orty

V 59.-5595 107-AP 11- 9-93 9:46 26
Deemen Memod Stenda'd Pesu't Um ' C&a'g' Code e

As LA--55-131 % hLQVERY VOGEL
samrvc s'ze CU.,Om, 10

Remneks Calculatois rPsul

I -. , alys - 2 Analyst 3 alys. Ancty s

HrS N's Mrs N's '

Oatel;n Co'Ileled Lab U~'M9' % .Jc C\

1L4230J (S AA

Form 1 Rev. I



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST STANDARD DUPLICATE
brhtta <g sample Size in mL SS 2.000

19-8595 As ng (Nanograms) 43.18
V cb In Acid Digest. Dilution Factor DF 5.0

123 Cone As pg/mL (or mg/L or PPM) 0.108 N/A
2' rfCo No. tne As pg/L (PPB) 108.0 N/A

___ __ __ __ __ ___ _N__ _A__N/A

W____27979________N___A___N/A

Cufibrwe#OnefE Cone As pg/mL=(As ng/SS)*(1pg/1000ng)*DF
1/08/93 Average Conc.=(Sample + Duplicate)/!
4, t Relative % Difference=((ABS(Sarn-Diis.))/Average Cone.)*100

VM

11/08/93I

STANDARD DUPLICATE

Ione Asi (/mL 1.08 E-01NIA
N/A N/A

NWA N/A

Date Entry by: -. QDate: 09-Nov-93

roved y: Date: L( ft j J -5

Form 3 Rev. 2 543 Page 1 of I

SeriaL No Sample PoInt Dale Thin Issued Priority

V 19. -8595 107-AP 2- 2-93 15: 14 25
Deterrnratioo Method Slandard Result Units Charge Code RPerilnt

As LA-355-131 % REC(EY RY N1L17 2
Sample Size Customer I0

? * jSTD

EDP AS,'H f)-b4.zCows =3 2/6
STDslaSVmL1 RESULT D r
STD VAL .oWppm %REC tS8.Ct

Anialyst - f Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

L)3CA-erh4bnM_ _
"I, H'. Ny Hs"'

Date Time, Conpleted Lab U-11t mg, Lt. 1\ Iq13

I0-6 q.0 e3



WHC-SD-wu.op.o 53 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO VOT WRITE IN SPACE

Arsenic: LA-355-131 (B-I) As LIQUID-ACID DIGEST BLANK DUPLICATE
? Kei~U ar ;~le Size in mL - 8 2.000

20-8695 Asng (Nanograms) 2.03 _______

__________ id Digest Dilution Factor DF 5.0 ________

2123 ~ne As j'g/mL (or mg/L or PPM)0.5N/
. .A ... .9: onc As jig/L (PPB) 5.1 MIA

QE~bron e As pg/mL-(As ng/SS)(1 pg/I 000 iig)F
11/08/93 Average Cona.-_samplc + Duplicate)/".

.a~~t~~Z~'Relative % Difference-=((AJJS(Sam.-Di p,.))/Average Conc.b 100
V Dtpcionlimit = (5 ng/S)*(t pg/I 000 r'ag)UF

11108193 ______ _hoet.rction limit (pg/mLjI 0.131i

j=etpetion Limit j Lu 12.50

The Result is < Detection limit

Pata Entry by: IDate: 09-Nov-93
jAproved byI Date: C

Sefal NO Sample Point Dale ITime Issued Pror~ly

V 20.-86951 107-AP 1 3- 2-9P3 15:14 2 5
Deremnaton Yerflod Slanda'd ResuPI U-1s Charge Code qe'yms

A.LA -3 5-131 uS/ML - 11L17
Sa-rie S ze Cutomer tD

Ac yl1Aayst - 2 AnalyIt - 3 Analyst - 4 Analyst -S

Mr~s wrs H-rs Hrs Hrs

Dale T-",p Completed 1Lab Uni0 tig j c

36.O 11. R10 13.

Page I of IForm 3 Rev. 2



W HC-SD-WM-DP-03 
RZEV

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
' estl*l t tample Size in mL 2.000

21-8795%s ng (Nanograms) 1.83
, latchJ, Acid Digest Dilution Factor DF 5.0

,123 one As pg/mL (or mg/L or PPM) 0.005 N/A
t i4rrnfNf. "one As pg/L (PPB) 4.6 N/A

*-:,*xq* /AN/A

W27979 /A N/A
Cetlbrat/otOem Cone As pg/mL=(As ng/SS)(1 pg/1 000ng)*DF

11/08/93 Average Conc.=(Sample + Duplicate)/2
"E_ jRelative % Difference=((ABS(Sarn.-Duip.))/Average Conc.)*100

VM Detection Limit = (5 ng/SS)*(1pg/1000ng)tDF

11/08/93 Itection limit gml 0.013
retion Limit /L I2.50

SAMPLE DUPLICATE
one As (pg/mL) [<001 3

NA N/A
N|A N/A

The Result is K Detection Limit

ata Entry by: Date: 09-Nov-93
rovedb : Date: If C 771

Form 3 Rev. 2 Page 1 of 1

Serial No Sample Point Date Tim. tSSu0 Priorly

V 21.-8795 107-AP 8- 2-93 15:16 25
ODlermlaelon Method Standard Result uns Charge Code Re"s

As LA-355-131 uG/IIL NiL17 2
Sample Size Customer ID

? n .05 107-AP-A
Remarks Calcilatons Results

Analyst - I Analyst - 2 Analys - 3 Analyst - A Analyst - S

M's ir Mrs Mrs s

0at, Ti.e Corrleted Lab Umi Mgr :

5A-6eO0-o6 l-1.83l



C-. -

&C-S0-WM-DP-053 REV O
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN S PACE

Serah No Stmpl. Po~mt flat. Te issued

V 21.-8895 107-AP 8- 2-93 lt:16
r-err aon IMVo d Uris Crarge Code "Al y

25

2|I 1LI7I uG/NLLA- 3&5-131

Ana ysI Aralyst *2 AnahsI .3 Analyst . 4 Analyl 5

Mrs Mrs HrS H'S rIS

T-/ ' Cerrc'Sd LourtT.-gc1 t -c (t-

I680-O6I R--O

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
rI $&JIN*. sample Size in iL SS 2.000 2.000

1-8895 ng (Nanograms) 1.83 1.54
/Batch ID Ac1~id Digest Dilution Factor DF 5.0 5.0

123 one As pg/mL (or mg/L or PPM) 0.005 0.004
RerunNo. nc As pg/L (PPB) 4.6 3.9

; : A verage Cone (pg/nL) N/A
Instruent t>: verage Conc (pg/L) N/A N/A

WB27979 Relative % Difference N/A
Callbraton OC eone As pg/nLj(As ng/)*)(1p)g/000ng)*DF
1108/93 ~ Average Con.=(Sarnple + Duplicate)/2

Anal Relative % Difference=((AIIS(Sarm.-Dup.))/Average Conc.)*100
M Detection Limit = (5 ng/SS)*(l pg/1OOOng)*DF

11/08/93 fDetection Limit (pg/niL) 0.013

iLuetection Limit, ULL 12.50

S AMPLE DUPLICATE
"one s (p/mL)0.0 13 <0.0 13

Average Cone (pg/mL) _/A N/A |
Relative % Difference N/A

Iloth Resuks are < Detection Limit

eata Entry by: Date: 09-Nov-93
pproved b : Date: I I 'i3

Form 3 Rev. 2 Page 1 of 1

552
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serral No Sample point Oaye Tpme Issoed Pt.o,.ly

V 21.-8995 107-AP S- 2-93 15:16 25
Determinalon Meod-StUnard Aesut Unls Chage Code Reruns

As LA-355-131 % RECOVIKY N1L17 2
Smse . Cusome, ID

I a 7 107-AP-A
Remarks. Calculatrons 1eSuItS I
SAMPLE SPIKED ID Z
SPIKE IrI asAHa\D
SPIKE VOLUME S-t4 to

Analyst.- I Analyst -2Analyst - 3 Analyst . Analyst -5

Ii's H", H's 1, "'5

Date T~nre Completed Lab U,,- Mg, k~~~1

Arsenic: LA-355-131 (B-1) As LIQUIDS-ACID SAMPLE SPIKE
serha o emple (mL)VoL Acid Dig. Used SAVOL 2.00 N/A

V21-8995 pike Std Volume (mL) SVOL 5.000
B4PSbIP I ng of Spike + Sample ngSAM A 44.91

2123 g of Sample ngSAM 1.83 /A
'iun no. Fial Acid Digest Vol. (mL) ADVOL N/A 25.00

2 W.. N/A A

_______r_____n _ : pike Sd Dilution Factor SPDF N/A 5.0
WB27979 pike SWd IM N/A 25NIID

C$lt&*n POt pike Std Value (ppm) SS VAL A 0.100
11/08/93 % Recovery 4 / A 112.3

VM

11/08/93

% Recovery

ample result is < 5 ng, 0 ng of sample is used in the calculation for % recovery

[pike Std. Dilution Factor = ADVOL/SSVOL

j(l(ngSSAM/SAV0L)*(1 /1 000HX-(0/SAV0l,)'(1 /I 000)jiSPDF)/SS VA141 00

11 % Recovery = 112.3 1|

Data Entry by: Date: 09-Nov-93d|
Approved by: Date:
Form 4 Rev. 1 '' Page 1 of I

553



WVHC-.SDWM.DP..OS 3 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO I VT WflIrE IN SPACE

Arsenic: LA-355-131 (B-i) As LIQUIDS-ACID DIGE SAMPLE SPIKE
~ ample (rnL)Voi. Acid DilL Used SAVOL, 2.00N

V21809 pke Std Volume (mL) cVOL 5.000
I.o Spik + Sample_____ 49.25

2123 g of Sample ngSAM 1.83......./
4Stf a?.'nal Acid Digest Vol (mL) ADVOL ~ A25.00

*ifv~eWr pike SAd Dilution Factor SPDF NA5.0
W8799pike Std ID) ..... 25N11D
Pe~brn#i~Mtpike Std Value (ppm) SS VAL N/ ~0.100

VMample result is < 5 ng, 0 ng of sample is used mn the calciilation for %
...........
11/08/93 pike Std. Dilution Factor = AUVOL/SSVOL

% Recovery j(igSSAM/SAVOL)*(1 /1 OOO) -I(O7SAYOI.)*( I t OO)1%PDF)/, VAI4'l 00

7. Recover 123.1

Il~aa Etry y: 4Ja~~j~V~sDate: 09-Nov-93 I
Ap roved by: ,LDate: I I cl --L3
Form 4 Rev. 1 14 Page 1 of I

554

Sear8 No Sample Point Dafp Time Issued P;.mty

V 21.-6095' 107-AP 2- 2-93 15:16 251
Dole'''alenM0' Say' crl r' CmSrge C010. PrOIin

As LA-325-104 %11CVR 1L17

Sa~p' &ZeCusiomer ID

Remark; Carctlanons Results

!-IKE \>Th) 5.orAA- h-c S w C \, Sc

Analyst - I Analyst - 2 Analyst - 3 Analyst - 4 Analyst -

H-IS H4's Hrs 5 M's i

Dale T,ne Cor-ted Lab UnIt MW j IJ9

j~r/4t3 LLk;3CSID)1
____ ____ __ ____ _ I

54.e8OO- 1 R C. mj)

recovery

I



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO JOT WRITE IN SPACE

C. ! ts oes7 sam p " oi

V. 23.-8795j107-AP
Tim Issued Pao'y

8- 3-93 8:30 25
0' er ra' 0' Metod sla'da Pesu S C ;e, d,

As LA-355-131 uG/',L haL17

Si'P!t Sa e Customer ID

RPe a'ks Cs c'CLVS 'S @ultS LI

Analyst I Analyst - 2 Analyst - 3 Analyst -4 Anasyst 5

S's $rs Nrs N's Nrs

DAl T,, Ccnrlted Lab Un-t kV i \ $tJ

h1WC1/A3 In403L3.
5J-SB0-O61 0 10-S3t

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
, ;ample Size in ml, SS 2.000

23-8795 As ng (Nanograms) 1.83
£Sdftl D k Acid Digest Dilution Factor DF 5.0

123 one As pg/mL (or mg/L or PPM) 0.005 N/A
, omn No l7onc As pg/L (PPB) 4.6 N/A

M'M|is 3% NJ2 A N/A

WB27979 NLA N/A
#lbtlonet* "onc As pg/mL(As ng/SS)*ipg/I000ng)*DF
110/3verage Conc.=(Sample + Duplicate)/2
Py Relative % Difference=((ABS(Sam.-Dip))/Average Conc.)100
VM )ection Limit = (5 ng/SS)*(pg/000ng)*DF

11/08/93 Detection Limit mL) 0.013
Detection Limit IpI/L) 12.50

SAMPLE DUPLICATE

n<0.013
:N/A N/A

The Result is < Detection Limit

ata Entry by; Date: 09-Nov-93
roved b : Date; , ( 113

Form 3 Rev. 2 Page 1 of I



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO N 'T WRITE IN SPACE

Serial No Sampl oini I Date Time Issued Por

V 23.-8e95 107-AP 8- 3-93 8:30 25
Deterra?:on MeWod.StAndrd Resu Un is Charge Code Reruns

As LA-355-131 uG/ML N1L17 2

Sample Size Customer 10

? 107-AP-B

Pemarks Calcuitnons Results

DUPLICATE SAMPLE . o1e

Analysl - 2 Analysi - 3 AnalySt - 4 Analyst - 5

1's H's Hrs Hrs H's

Date Tine Comreted Lab Ui Mg wflI3

5,/0013 In0 10.0-

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
S 9$ le Size in mL Ss 2.000 2.000

23-8895 As ng (Nanograms) 1.83 2.51
A$ felt ID cid Digest Dilution Factor DF 5.0 5.0

123 ne As pg/mL (or mg/L or PPM) 0.005 0.006
un o. lne As pg/L (PPB) 4.6 6.3
9 A. S A 3 Average Cone (pg/mL) 'I/A N/A

t~frumnwhtl Average Cone (yg/L) Nf A N/A
WB27979 Relative % Difference A 1A
QJIbruauon e hone As pg/mL=(As ng/SS)*(ipg/1000ng)*DF

11/08/93 [Average Cone.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Du p.))/Average Conc )*100

M Detection limit = (5 ng/SS)(1 pg/1000 ng)*DF

11/08/93 Detection limit (2g/mL 0.017
Detection Limit g/L) 2.50

i SAPLE UPLIATE

ronc As (pg/mL) <0.0 0.0 13
lAverage Cone (pg/mL) N/A N/A
jRelative % Difference N/A N/A
Both Results are < Detection Limit

ata Entry by: Date: 09-Nov-93
roved b: Date: I QC _3

Form 3 Rev. 2 Page 1 of I
556



WHC-SD-WM-DP-0 53  REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Arsenic: LA-355-131 (B-1) As LIQUIDS-DIRECT STANDARD DUPLICATE
____ ___ _, i jSam ple Size in m L ss 0.250

V59-595 As ng (Nanograms) 24.92
______ Co ne As pg/mL (or mg/L or PPM) 0.100 N/A

2123 ne As pg/L (PPB) 99.7 N/A
________, _____________NP/A N/A

0 N___________ 4/A N/A

>kfnmnt1b: 5 .NMA N/A
W827979 lonc As pg/mLI(As ng/SS)(lpg/OO0rig)

S~bM~ DhWAverage Conc=(Sample + Duplicatc)/2
11/08/9elative % Difference=((A.BS(Sam.-Dup.))/Average Conc.)*OO

vM

11/08/93

IINIA

ST AND ARD DULA T E

Cone As pg/mL n %7-Fm
In As/A N/A

22 /A N/A

ata Entry by: Date: 09-Nov-93
Approved by: ADate: I \ _3

S, No Sample Point Oa ~Tim lssued Priority59.-5E95 I 107-AP 9-93 9:46 26
Oete-naton Minod St n'ard Resuit Ui cage Code Aeun

As LA-355-131 % BECaVERY VOGEL

Sanrle ste Cus.omer ID

Re .ks.icalc i".ons.nqul l

G4b9:T %$A, A-1fft40ktb
-STZIR= -Z A) Ii 11

stt N Mh- oto ppm
QcsuA* <

AasIAnalyst .2 Analyst -3 Anaiyst .4 Analyst - 5

H's H,, H'. HNs Hs

Oat Time Conrpleted Lab Unit Mg I /dj

54O.-06l (A '0-831

Page 1 of 1Form I Rev. 1



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
CALIBRATION RECORD

Analyte: As
Procedure: LA 355-131 Revision: B-1
Instrument: PE2280 (Hydride AA) Property No.: WB27979
Technologist Q -tQJ m i or\ Payroll No.: Date: 11/09/93

Calibration Standard ID: 24N11C
Analyte Concentration: .10Oppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 OOmL 0 ng .000

2 .200mL 5 ng .074

3 .400mL 10 ng .182

4 1.200mL 30 ng .610

5 2.400mL 60 ng 1.296
6 4.OO0mL 100 ng 2.032
7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Comments: r=.9992

Y intercept=-.0101

SLOPE=.0208

556

A-6000-882 (03/92)
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
107AP-A,107AP-B V 21, V23

Analysis: frSample Prep:
As ACID DIGEST

Instrument: PE2280(Hydride AA) WB27979 Procedure/ Rev: LA 355-131 / B-i

Technologist: y Date: 11/04/93

Starting Time: 07:30 Temperature 900 C

Ending Time: 14:40 Chemist: L.D. SPARKS

Comments:
I. I I -.

AU26 C-tttf LhMA Wi. I wm legX V~VN
J

~-CL ZYJ \vt On Vt~Sw. Th uvfOAVUA~\ ~AKuA.
N. . 3,.

- C-k~tI--. j ~AI jt,.n * -J 'I ~ Z'. I J.C. X!J A I U I.') I IL t

Description Lab ID

1 DIGESTED STD V 19-8595
2 BLANK V 20-8695
3 SAMPLE V 21-8795
4 SAMPLE DUP V 21-8895
5 SAMPLE SPIKE V 21-8995
6 SPIKE DUP V 21-8095
7 SAMPLE V 23-8795

8 SAMPLE DUP V 23-8895

9 NT )-5515
10 > V5S155S5

Description Lab ID
11

12

13

14

15 UU I F- RERUN
16

17

18

19

20

I A-6000-881 O3/92)

f A->

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11D .250ml I

* f uy-U 0,
r



ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START: BATCH # 1514
LA-365-131 9-7-93

PREPARED BY: DATE COMPLETE:
L. D. SPARKS 9-15-93

UNITS: ug/mL ug/mL ug/mL ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/25N11C V 57 Se 0.103 93.4
UNDIGESTED

STD/14N10D V 19 Se 116.3 116.3
ACID DIGESTED

BLANK V 20 Se < 0.013 0.013

101 AP V 21 Se < 0.013 < 0.013 N/A N/A ... 0.013

101 AP V 23 Se < 0.013 < 0.013 N/A N/A 0.013

STD/25N11C V 58 Se 0.107 97.3
UNDIGESTED

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

WHC-SD-WM-DP-053 REV 0
... THE RESULTS OF THE SPIKE AND SPIKE DUPLICATE FOR V21 ARE AS FOLLOWS:

V21-8995: SPIKE 107.7 %

V21-8095: SPIKE DUP. 111.9%

THE PERCENT RELATIVE DIFFERENCE CALCULATED USING THE ng ANSWERS IS: 3.8 %.

561



ANALYTICAL BATCH SUMMARY SHEET

NARRATIVE | NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
[ST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATICH

THE RESULTS OF THE SPIKE AND SPIKE DUP FOR V21 ARE AS FOLIDWS:

V21-8995: SPIKE

V21-8095: SPIKE DUP.

140.5 7

143.0 %

THE PERCENT RELATIVE DIFFERENCE CALCULATED USING RESULTS IN ng IS: 1.8 %

THESE RESULIS (RERUN 1) ARE PLAGUED BY THE SAME PROBLEM THAT WAS EVIDENT
IN THE ORIGINAL ANALYSIS (RERUN 0, BATCH #1513 9/1/93). THE SPIKE SPIKE
DUIPUCATE, AND ENDING LMCS STANDARD WERE ALL HIGH (134.1, 146.4, AND
123.1%, RESPECTIVELY). ANOTHER RERUN (#2) HAS SINCE BEEN ANALYZED. FOR THIS
ANALYSIS (RERUN 2), THE CALIBRATION STANDARDS WERE PREPARED DIFFERENTLY THAN.
THAN IN RERUNS 0 AND 1. SPECIFICALLY, THE CAUBRATION STANDARDS FOR RERUN 2
WERE DIGESTED IN THE SAME MATRIX AS THE REST OF THE BATCH. THE ACID DIGESTED STANDARDS AND SPIKE
READ HIGH WHEN THE CALIBRATION STANDARDS ARE NOT PREPARED USING THE SAME ACID MATRIX

THIS ANALYSIS WAS NOT ACCEPTED BY THE CHEMIST AND ANOTHER RERUN WAS DONE (RERUN 2).
HOWEVER THE RESULTS OF RERUN 1 HAVE BEEN CALCULATED AND TABULATED FOR THE DATA PACKAGE
AT THE REQUEST OF THE PROJECT COORDINATOR

7 562

METHOD DATE START: BATCH # 2022
IA-355-131 11-4-93

REPARED BY: DATE COMP WHC-SD-WM-DP-053
L D. SPARKS 11-17-93

UNITS: ug/mL ug/mL ug/mL ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD ZREC DET UM % CT ER

STD/25N11D V 59 As 0.092 192.4
UNDIGESTED

STD/25N11D V 19 As 0.125 124.5
ACID DIGESTED I

BLANK V 20 As <0.013 3.013

107 AP V 21 As <0.013 <0.013 N/A N/A ) .013

107 AP V 23 As <0.013 <0.013 N/A N/A ).013

STD/25N11D V 59 As 0.114 113.B
UNDIGESTED

REV 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE WHC-SD-WM-DP-053 REV 0

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST STANDARD DUPLICATE
3am ___Nple Size in ml, SS 2.000

19-8595As ng (Nanograms) 49.80
- tEt Ob Ac. Digest Dilution Factor DF 5.0

2no As pg/nL (or mg/L or PPM) 0.125 N/A
n ono As pg/L (PPB) 124.5 N/A

1 N/A _N/A

N/A
_27979_ NAN/A

Cone As pg/mt4(As ng/SS)'(1 pg/1000ng)*DF
Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Cone.)*100

STANDARD DUPLICATE

1.25E-01

/A N/A

Data Entry by: Date: 16-Nov-93

Approved by: \ Date: \

Form 3 Rev. 2 Page 1 of 1

563

Serial NO Samp'e Point Date T m sS.ed Prority

V 19.-8595 107-AP 1 - 2-93 15:14 25
Datermiration Metrod Smancard Result U1s Charge Code Rerins

As LA-355-131 % RECOVERY N1L17 i
Sam~pie Size Customer ID

P ~x- y.C. \a i STD

EDP ASRB= RERUN
STD9 asAzD RESULT 0. 1214 yppN fgH-= .210
STD VAL O.-IOPPrREC I-Lk.51 -j: tjO"'

OUT FOR RERUx
Ar st * I Arayst - 2 Analyst . 3 A~alys ..4 Anaiysy - 5

Dwt T-ni Con'peted Lab Unit Mgt / 3
it(-H 3 Li ~ L~t.SLvviAxzeL J:D d1LYJ



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SDWM-P-053 REV.0
SeraI No sampe Pont Date Time issued Pr ority

V 20.-8695 107-AP 8- 2-93 15:14 25
Deler aa'cn Me'h0d Standard Resulr Units Charge Code Reruns

LA-355-131 uG/1L N1LI7 1
Sar !e Se CLsiOmer 10

? Q.Orrd EiaiA
Remar4,s Ca zRatsPes~lls < kH T: ,.4-
RE[ AG T EL4A;? I

R RERUN I

Analyst - 1 Analysi - 2 Analyst. 3 Ana1y$1 - 4 Analyst - $

's-rs rs "s

Date The Corme'ed tab UrI Mg-

11 4 -9 i5 - - -

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST BLANK DUPLICATE
| amle Size inmL 2.000

20-8695 ng (Nanograns) 1.97

toid Digest Dilution Factor DF 5.0
2022 'o As pg/mL (or mg/L or PPM) 0.005 N/A
|.|. ........ one As pg/L (PPB) 4.9 N/A

X1 N/A

I N/A
WB27979 . ..... N/A

-11'|...i"i on As pg/mL(As ng/SS)(1pg/1000ng)*DF
11/04/93 Average Conc.=(Sample + Duplicate)/2

Relative % Difference=((ABS(Sam.-Dup.))/Average Conc,)*100
M Detection limit = (5 ng/SS)(1pg/1000ng)DP

11/04/93 etection Umit (pg/n-l 0.013
[etection Umit (pg/L) = i 12.50 [

BLANK DUPLICATE

[onc As _pg/mL) <0. 13

N/A

......... N /A
The Result is < Detection Limit

IData Entry by: WA>{si f\JNJ) ,Date: 1 6-Nov-93
pproved by: Date: \.

Form 3 Rev. 2 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT .WRITE IN SPACE

Se. No Sample Point Date Tire Issued Piorln

V 21.-8795 107-AP 8- 2-93 15:16 25
ernnat.on Melhcd Staeard Result Urte Charge Code Reruns

As LA-355-131 uG/ML N1L17 1
Sample Si e csomer It

? .0 j 107-AP-A
Remarks Ca culaionS. Resuls " $oij

11 L.9nI

RERUN
FO RERUN

Anlyt IAn.ai,,, - 2 Ania 3 Anaiyst .4A Analys - 5

Dow. Tan, Completed tat Unit M91

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
3 ample Size in mL SS 2.000

21-8795 s ng (Nanograms) 1.91

'cid Digest Dilution Factor DF 5.0

2022 on As pg/mL (or mg/L or PPM) 0.005 N/A
4~, R atn o 'ono As pg/L (PPB) 4.8 N/A

1 =A ....... N/A

.nstrument . A N/A

N/A

C .b. .... one As pg/mL=(As ng/SS)*(lpg/1000ng)*DF
1verage Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Saa -Dup.))/Average Conc.)*100

Letection Umit = (5 ng/SS)(1 pg/1 OOOng)*DF

11/04/93 Petection Umit (pg/m) 0.013
joetection Limit (pg/L)1.5

SAMPLE DPLCT

one As (pg/ml) 0.013
I/A N/A
... A N/A

The Result is < Detection Limit

Data Entry by: Date: 16-Nov-93

Approved by: Date: 2 1

Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SDWM-DP-053 REV 0
Sea No SaepIe Pont D.,. Tim' IsSued "Or ty

V 21.-8895 107-AP 8- 2-93 15:16 25
Determ.rarn Method Stadard PesaI Units Charge Code Reruns

As LA-S55-1S1 uG ML NIL17 1
Sadr e S' C 1stmer 0

? .0 107-AP-A
e , C.a:': Pes p jrK E LM

OUT FOR R :

siI Ar. y 51 * 2 Analyst * 3 AnaIls-A AnaIlys - 5

Date T-,,e Cor, We~d La U,'!/v V ,,4

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE

le Size in ml SS 2.000 2.000
sng (Nanogras) 1.91 3.65

i5 Digest Dilution Factor DF .0 5.0
022 ne As pg/mnL or mg/L or PPM) 0.005 0.009

....... .o "n As pg/L (PPB) 4.8 9.1
verge Cone (pg/mL) JrA N/A

........... verage Cone (pg/ NtA N/A

WB27979 lative % Difference N/A N/A

ne As pg/mL(As ng/SS)*( pg/i000ng)DF
11/04/93 verage Conc.=(Sample + Duplicate)/2

.A Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
VM 0etection Umit = (5 ng/SS)(1pg/000ng)*DF

11/04/93 . eection Umnit (2g/m)| 0.013
ltection Lmit (pg/L) fp| j2

SAMPLE DUPLiCATE

onc As (pg/m) ]0.013 <0.013

veeConc (p/mL) JA N/A
Relaive% DffernceN/AN/A

Both Results are < Detection Limit

Data Entry by: ~ Date: 16-Nov-93

Approved by: Date: i\ 13

Form 3 Rev. 2 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-05 3 REV 0
stqAl No Sample Pont Date Time Issued Piiorty

V 21.-8995 107-AP a- 2-93 15:16 55
DeTerrmalne Me!hod Saroafo ResulI Uris Caage Code

As LA-355-131 % RECOVERY N1L17 1
sa'rp e Sie Custome ID

? ;).0 107-AP-A
Remas. Calca41ns. Result e qrp xqq

SAMPLE SPIKED I \ 2..\ r' 51 .1qnA
SPIKE IDin 
SPIKE VOL

OUT [02 RER U

A"?atIAnls 2 Analyst-)3 Ana1yls-A4 Analyst - 5

Date Tmn' Co-pleued Latb Unit Mgi £ ,

Arsenic: LA-355-131 (B-1) As LIQUIDS-AC]D DIGEST
ample (mI)VoL Acid Dig Used SAVOL 2.00 >Y y

21-8995 ike Std Volume (- 4VOL . 5.000

of Spike + Sample ngESAM $ 56.19

22 gof Sample ngSAM 1.9 1
ThaIAcid Dgt VoL(mL) ADVOL 25.60

'pike Std Dilution Factor SPDF 5.0
27979 pike Std [D 2.N11D

.pike Std Value(pp) SS VAL 0.100

1104/93 %Reco40.5

Sample result is < 5 ng, 0 ng of sample is used in the calculation for % recovery

11104/93 Spike Std. Dilution Factor = ADVOL/SSVOL

% Recovery = ( (ngSAM/SAVOL)*(1/100)-I(/SAV04(t1/1000)$*SPDF)/SS VA4100

%1 Recovery =1-40.5

Data Entry by: f i\ .,J& Date: 16-Nov-93

Approved by: Date:
Form 4 Rev. I Page' 1 of'
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
se-al No sample Point D.1e T,,e Issued Prort3.1 2-9 15:6 2owy
V 21.-8095 107-AP 8- 2-93 1:6 25

As LA-325-104 % RECOVERY N1L17 1
Sa-c~e S e, Cutle ID

DUPLI CATE

SPIKE ID 2SAL D
SP!KE VOL S'aM--

IIAnalyst -2 A,.l,61 - 3 Anyst -4 Ana.lyst -5

Arsenic: LA-355-131 (B-1) As LIQUIDS-ACED DIGEST SAMPLE SPIKE
: ampl (mylVoL Acid Dig. Used SAVOL 2.0 6rij

v2- 5pik~e Std Volume (n-4 SMVL ...A 5.00 0
Dt of Spik + Sample ngSSAA 57.20

2022 g of Sample ngSAH 1.91NA
' No. inal Acid Divest Vol (m ADVOL A 25.00

....ti.m. t ... ike Std Dilution Factor SPDF 5.0

27979 pike Std D . ... A 25N11D

S pike Std Value (ppm) SVAL NA 0.100

11/04/93 ZRecover 143.0

...... ple result is < 5 ng, 0 ng of sample is used in the calculation for % recovery

1104/93 pike Std. Dilution Factor = ADVOL/SSVOL

% Recovery = ((ngSSAM/SAV0t)(1/1000X-I(0/SAVOL4(1/1000)frSPDF)/SS VAU*100

% Recovery = 143.0

!Data Entry by: ) \ Date: 16-Nov-93

Approved by: N. .A Date: I \1
Form 4 Rev. 1 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE WHC-SD-WM-DP-053 REV 0

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
ample Size in mL SS 2.000
_23-879 __As g (Nanogams) -4.78

ri ____d Digest Dilution Factor DF 5.0
no As pg/mL (or mg/L or PPM) 0.012 N/A

ReuoNo ne As pg/L (PPB) 12.0 N/A
N/A

__nt______nt___D._____AN/A

N/A
r no As pg/mL=(As ng/SS)*(1pg/1000ng)*DF

1104/93 Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((AES(Sai.-Dup.))/Average Conc.)*100
)etection Limit = (5 ng/SS)*(1pg/000ng)DF

11/04/93 )etection Unit (pg/mnL) 0.013 i
l)etection [mit (pg/) 12.50 |

SAMPLE I DUPLICATE

Conc As (pgml) <0.013
TRW _ N/A

N/A N/A
The Result is < Detection Limit

Data Entry by: Date: 16-Nov-93
Approved by: Date: L\ 4-3

Form 3 Rev. 2 Page 1 of 1

569

Sarna No Sample Point Date Time Is$Sed Pronty

V 23.-8795 107-AP 3- 3-93 8:30 25
Determration Method Standard Result Urils Charge Code - eruns

As LA-355-131 uG/MIL N1L17 1
Sample Size Customrr ID

? 'A .Or4. 107-AP-B
emarks. Calculations. PSlti tHT O(A

%:b 4.'16nj I

RERUN
oUT FOR rr~l

Analyst - I Analyst - 2 Analyst - 3 Analytt -4 Analyst 5

Da S H'm H Hs Hin

Date Time Completed Lab Unit M9r k " \£~
Liq-q3  J'-AeDt

4-fll At N~ -3



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE WHC-SD-WM-P-053

Seatl No .Sa l oePort Date T.,re itsued Pr.er.d,

V 23.-8895 107-AP 8- 3-93 8:30 25
Dete 'n'irar- M.*1,C s'erdard Ptsn UrIs Charge Code R,,un '

As LA-355-131 uG/IL N1L17 1
Serve S2e Customer 10

Ca i: .0 P4 : 07-1Pl7- B

D:J'PL 7CATE SAMP!:LE aEU Sn

t0o .CL 'G GUT FOR RERUN
A IIIAnalyst *2 Analyst * 3 Analyst - 4 Analyst-5

HIS HIS Hrs HIS

Date~ IllieC-i;Wed Labnt4;l 01,3 M

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
*1 Ple Size in mL SS 2.000 2.000

V23-__95 A ng (Nanogrs) 4.78 2.53

. _ ......... I Digest Dilution Factor DF 5.0 .5.0
o As pg/mL (or mg/L or PPM) 0.012 0.006

~__r__- _ne As pg/L (PPB) 12.0 6.3
1 0 ' verage Cone (pg/ML A N/A

.ntumn .~ .vrg C one (pg/L)N/ N/A
B27979 lative % Difference N:A N/A
Ca_____ton__t on As pg/mL=(As ng/SS)*(Ipg/000ng)*DF

1 1/04/93 verage Conc.=(Sample + Duplicate)/2

A.M.y ,1 lative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*1 00
tection Limit = (5 ng/SS)*(1pg/000ng)DF

11/04/93 )tection Urnit (pg/mt) 0.013
)etection Limit (pg/L) 12.50 1

SAMPLE DUPLICATE

Kone As(pg/mL)0.0 13 <.1
Iverge Conc (pig/mL)NAN/

lative % Difference N.A N/A
Both Results are < Detection Limit

Data Entry by: Date: 16-Nov-93
Approved by: I J\ Date:

Form 3 Rev. 2 Page 1 of 1

570
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SDEWM-DP-053 REV
Serial No Sample Point Dare Time Issued Prioty

V 59.-55E5 107-A? 11- 9-93 9:46 2
Dei raron Metoo slandd Resslt Uns Charge Code feun

As LA-355-131 % BECOVERY VOGEL C
Sape S e CustOmr o

0 .- w -STD
Re~&,Ctl~osResults cts

vSO r o~t'4 OUT FOR RERUN

An11 Analst - 2 Analyt -3 A yt-Any S

Oat. Ti-e Copeted Las Unit Mg, I 1 ,
Lk-W43-1z4 4o W

Arsenic: LA-355-131 (B-1) As LIQUIDS-DIRECT STANDARD DUPLICATE
$oWe <ample Size in mL Ss 0.250

59-5595 ng (Nanograrms) 28.44
one As pg/mL (or mg/L or PPM) 0.114 N/A
oe As pg/L (PPB) 113.8 N/A

VEMM_ ..... ...... A .... IIIIN/A

j .iA N/A
, nstumrntY. t/ N/A

B27979 ne As pg/mL=(As ng/SS)*(pg/1000ng)
C cwbl hDtm Average Con.=(Sample + Duplicate)/2

11/04/93 lative % Difference=((ABS(Sai.-Dup.))/Average Conc.)*100

11/04/93-

STANDARD DUPLICATE
As 114E-01 _

4tuA N/A

Data Entry by: Date: 16-Nov-93
pproved by: Date:

Form 1 Rev. 1 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SWHC-SD-WM-DP-0.53 REV 0
S11. No S. pPt Date T0.'eIssued iP'.orly

V 59.-55I5 107-AP 9-
De "err '8ieOf e O S'lIa dden Urnts CJarge Code Rerrs

L-'L-355--131 X r/ j _VERY VOGEL 0

Sar'6 T e C'sAIrne' I D

'eaks Ca' cuLlAn-S fles..ts

'svv'lb" : v~aWp'r

seut 00 *Q4 UT FOR REU

A*.i - 1 A 'byst -2 Analys1 - 3 "tydl - 4 Anal

IIs HS H, ~ ' ~ S~

Dae ICnT Coriledi L~ UnI M, IA

Arsenic: LA-355-131 (B-1) As LJQUIDS-DIRECT STANDARD DUPLICATE
_______________Mle Size in mL SS 0.250

59-5595s ng (Nanograms) 23.10
I o As pg/nL (or mg/L or PPM) 0.092 N/A

2022 no As ig/L (PPB) 92.4 N/A

___ __ ___ __ __ ___ __ __ _N__A__N/A

N/A

827979 o As pg/nL-(As ng/SS)*(1pg/O000ng)
Average Conc.=(Sample + Duplicate)/2

11/04/93 lative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100

STANDARD DUPLICATE

tone As pg/mL 924E-02 |
I * A~ |N/A

N/A

Data Entry by: Date: 16-Nov-93

pproved by:. Date: \ -
Form 1 Rev. 1 Page 1 of 1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

CALIBRATION RECORD WHSD-WM-DPP-053 REV 0

Analyte: As
Procedure: LA 355-131 Revision: B-1
Instrument: PE2280 (Hydride AA) Property No.: WB27979
Technologist Payroll No.: Date: 11/04/93

Calibration Standard ID: 24N11C
Analyte Concentration: .100ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 .OOOmL 0 ng .000
2 .100mL 5 ng .052
3 .200mL 10 ng .168

4 .600mL 30 ng .512

5 1.200mL 60 ng 1.058

6 2.000ml 100 ng 1.762

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Comments: r=.9998

Y intercept= -. 0160

slope=.0178

A-6000-882 (03/92)
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lau Segment Serial No. Customer ID:

V 21,V 23 107-AP-A,107-AP-B
Analysis: Sample Prep:

As ACID DIGEST

Instrument: PE2280(Hydride AA) WB27979 Procedure/ Rev: LA. 355-131 / B-1

Technologist 1 jVy%3at; Date: 09/01/93

Starting Time: 08:00 Temperature 900 C

Ending Time: 14:35 Chemist: L.D. SPARKS

Comments:

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 49-5595 11
2 DIGESTED STD V 19-8595 12

3 BLANK V 20-8695 13

4 SAMPLE V 21-8795 14

5 SAMPLE DUP V 21-8895 15

6 SAMPLE SPIKE V 21-8995 16

7 SAMPLE SPIKE DUP V 21-8095 17

8 SAMPLE V 23-8795 18

9 SAMPLE DUP V 23-8895 19

10 ENDING LMCS STD V 50-5595 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11B .250ml SPtKE- 2ON1-A BF 5000-

s~x~cg towioA t4$.Soeop--3 A

S-Ails-5

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET

NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

WHr-SD-WM-DP-053 REV 0
... THE RESULTS OF THE SPIKE AND SPIKE DUP FOR V21 ARE AS FOLLOWS:

V21-8995: SPIKE 134.1 %

V21-8095: SPIKE DUP. 146.4 %

THE PERCENT RELATIVE DIFFERENCE CALCULATED USING RESULTS IN ng IS: 8.8 %

ALTHOUGH THE SPIKE, SPIKE DUPLICATE, AND ENDING LMCS STANDARD ARE ALL
HIGH 1134.1, 146.4, AND 123.1%, RESPECTIVELY),THIS RUN WILL BE ACCEPTED
BECAUSE THE SAMPLES ARE LESS THAN THE DETECTION LIMIT.

576

METHOD: DATE START: BATCH # 1513
LA-355-131 9-1-93

PREPARED BY: DATE COMPLETE:
L. D. SPARKS 9-15-93

UNITS: ug/mt. ug/mL ug/rmL ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/25N11B V 49 As 0.102 102.2
UNDIGESTED

STD/20N1OA V 19 As 139.0 139.0
ACID DIGESTED

BLANK V 20 As <0.013 0.013

107 AP V 21 As <0.013 <0.013 N/A NIA ... 0.013

107 AP V 23 As <0.013 <0.013 N/A N/A 0.013

STD/2SN11B V 50 As 0.123 123.1
UNDIGESTED

NARRATIVE:



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sena. No Sample Po,,i Gat Tim. Asad PloNty

V 49.-5595 107-AP 9- 1-93 12:54 23
iermmnaIhon M rnoa SIandr Re.ut Unds Charge Code Reruns

As LA-355-131 % RECOVERY NLl7 0S.pje S.Ize Cusiom., IC

? 0o STD

A - .Anahysi - 2 AnahsI- 3 Anay - 4 Anays

Caet. C,, I'd Lab UfI I M91 MA-k 4-k3 S~

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST STANDARD DUPLICATE

I RMW N ample Size in mL SS 0.250
149-5595 As ng (Nanogmrns) 25.54

PtcID ~ Acid Digest Dilution Factor DF 1.0
1513 :ono As pg/mL (or mg/L or PPM) 0.102 N/A
.s.enrn olk on As pg/L (PPB) 102.2 N/Aa NtA ~ N/A

ttumfnt d N/A N/A
WB27979 N/A. N/A

Calibrtir DflK Cono As pg/mL=(As ng/SS(1g/1ODOngDF
09/01/93 4verage Conc.=(Sanple + Duplicate)/2

AnaLyst Relative % Difference=((ABS(Samn-Dup.))/Average Con.)*100

09/01/93I

STANDARD DUPLICATE
ronc As (/mrnL) 1.02E-01

I A N/A
. /A N /A

Data Entry by: Date: 13-Sep-93
Approved by: _r Date: ( -' - '

Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

sc's a'fo saftrA. Poe' Oi'. T""' '""e** soal

V 19.-595 107-AP 8- 2-93 15:14 25

D..llIOfl uMetOd sianCead Resutt Un-ti C',ge Code R.,uni

As LA-355-131 % RECOVERY N1L17 0

Saar'e SatCitflu

? &.O ry Ax\) dZ fz--- STD
'XIs ci-4 a -79A

EDP R74" AS/HYDRD -

STDPt# LO10 A RESULT 139,ppm 
STD VAL L C I'39.*0?

- - ... aflyltt 2 AnalytI - An tt. nl

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST STANDARD DUPLICATE
AMrl No~~ Iampe Size in iL 2.000

19-895 As g (Nanograms) 55.62
no", ,0. Acid Digest Dilution Factor DF 5000.0

1513 no As pg/rnL (or wg/L or PPMO 139.050 N/A
AAO O ono As pg/L (PPB) 139050.0 N/A

_ _ _ _/A N/A
n___t__um ___nt _ _________________________ >N/At N/A

WB27979 N/A N/A
________ _ onc As pg/mL=(As ng/SS)*(lpg/1000ng)*DF
09/01/93 Average Conc.=(Sample + Duplicate)/2

: Anlyt Relative % Difference=((ABS(Sam-Dup.))/Average Conc.)1 00

P9/01193

STANDARD DUPLICATE
139E+02

SN/ANA

N/A NIA

JData Entry by: ' / -.. Date: 08-Sep-93
Approved by: /9 f/ Date: 9 - 3

Form 3 Rev. 2 Page 1 of 1

578



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sal No Sampie Po,nr Date Time Issued Prionly

V 20.-8695 107-AP 8- 2-93 15:14 25
Di. miaeon MrlM.O Slandaad Re.uIt UnsI Cn"ge Cod. Rerun.

As LA-355-131 uG/ML N1L17 0
SamTme Sne Customer to

a.o,~ -. BLK

REAGENT BLANK -rq r%

Ana11 As 2 3 Afyt . 4 AaI,

J., C i-lle tiI MrsM

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST BLANK DUPLICATE
<SteSrl x ple Size in mL SS 2.000

V20-8695 As ig (Nanograms) 1.14

Vsae~tc 1 ' - Acid Digest Dilution Factor DF 5.0
1513 Dow As pg/mL (or rg/L or PPM) 0.003 N/A

R_______. As pg/L (PPB) 2.9 N/A

0 _/A N/A

in__________ _ N__/A, N/A

B27979 ,N A N/A

CtubratioDat 'iOnc As pg/nL=(As ng/SS)*(I pg/1O0ng)*DF
09/01/93 Average Conc.=(Sample + Duplicate)/2

..na ytcttRelative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
)etection limit = (5 ng/SSX)I pg/1 OOOng)DF

etection Unit (pg/m) 0.013
etection limit (pt/U _ 12,50 

BLANK DIIPLCATE
Cone s (pgmL) 0.0 13

________________N!AN/

N/A N/A

The Result is < Detection limit

Data Entry by: l L 4 Date: 08-Sep-93
Approved by: LA;16"e Date: 9- S-

Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-053  REV o
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

$.j NO Sample Pont Date I'. hued Praly

V 21.-8795 107-AP 8- 2-93 15:16 25
'.et.o. sana, Rt.,at Unit Charge Code R.-uns

As LA-355-13 uG/ML N1L17 0
Sample .Sie Custom., 0

? --O = S 107-AP-A

4~~~o~0oa As-hAA ne . -79r

Analyst -2 An&- st -3 AnalySt . 4 Analyst - 5

Tape Complete Lat Vail MUC.I

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
ns)l oM Iample Size in mL SS 2.000

V21-8795 .1. ng (Nanograms) 0.79
ftBtdh.0 dD t Acid Digest Dilution Factor DF 5.0

1513 Ine As pg/mL (or mg/L or PPM) 0.002 N/A
....r No ne As pg/L (PPB) 2.0 N/A

0 N/A N/A
intut r_______________ _ '' N/A ~ N/A

WB27979 N/A' N/A
ScaM"bra*Iw DatejConc As pg/mL=(As ng/SS)*(1pg/1000n)*DF
09/01/93 Average Con.=(Sample + Duplicate)/2

Relative % Difference=((AB(Sam.-Dup.))/Average Conc.)*100
Detection limit = (5 g/SS(1pg/1000ng)*DF

09/01/93 Detection limit (pg/m) 0.013
1Ietec~tion limit (pg/l) I12.50

SAMPLE DUPLICATE

Ironc As (pg/mL) ,0.013
N!A N/A

N/A N/A

The Result is < Detection Limit

|Data Entry by: I . 11 Date: 1 3-Sep-93
pproved by: LZ. X)\)Z Date: C - 443

5 686= t 1A 10-63)4

Page 1 of 1Form 3 Rev. 2



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Nu No Sairni Poin Date Ti,e Issued Prio'ty

V 21.-8895 107-AP 8- 2-93 15:16 25
-h Odiadd Result U.I, Cr.g. Coe.

As LA-355-131 uG/ML N1L17 0
Sanirh Sac Cuitoe,

s aicuor Results 14 T-- .O4

DUPLICATE SAMPLE Ja: I r

1) $AA044
A4.-s-.5. -- nalsi*2Anlyt 3 A.is,1- 4 A,,.lyst -

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE

ltS iSNc mle Size in nL SS 2.000 2.000
21-8895 Asng (Nanograxs) 0.79 1.28

MAcid Digest Dilution Factor DF 5.0 5.0
1513 ne As pg/mL (or rng/ or PPM) 0.002 0.003

.. Rn ..No < ncAs Pg/L (PPB) 2.0 3.2
_ _ _ 4raze Cone (pg/rnL) /A N/A

n t verage Cone (pG/L) _/A N/A
WB27979 Relative % Difference N/A _ N/A

Caltbration Date 'one As pg/rnL(As ng/SS)*(lpg/I000ng)*DF
09/01/93 Average Cone.=(Sanple + Duplicate)/2

Anitt Jjelative % Difference=((AB(San.-Dup.))/Average Conc.)*100
Detection limit = (5 ng/SS)"(1pg/1000ng)*DF

09/01)93 1Detection Limit (pg/mn) 0.013 I
etetion Limit (pg/L) 12.50

SAMPLE DUPLICATE

onc As (pumL 0.01 3 <0.013
4erage Cone (pg/mL) N/A N/A

,Alative % Differnce N/A N/A
Both Results are < Detection Limit

Data Entry by: Date: 13-Sep-93
Approved by: K Date: - - 3 S

Form 3 Rev. 2 Page 1 of 1
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HtOJ& CaIc, Mont Results

WHC-SD-WMDP0 53 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S N o Sample Po.nt lam ~ Tme Issued Proriy

V 21.-8995 107-AP 8- 2-93 15:16 25
De rn nane MtMoC Siana.,d Aesui U-ts Clarge Code Reruns

As LA-355-131 % RECOVERY N1L17 0
S.mI Seze Custom I 0

? ry.0 107-AP-A
6'1cf-i - ,)n

SAMPLE SPIKED ID N I
SPIKE ID s10lA --
SPIKE VOLUME

flZ. SN \C~t~LO~x6At4WNL'- r,

116,1aL 1Jffi--Lt
I.. An'lys .2 Ana,..I, 3 Analy, tA Aesaly.i 5

Dae Time Completed LaD 011 Mg,9- s

I F. -6e00 -LA 93

Arsenic: LA-355-131 (B-1) As LIQUIDS-ACID DIGEST SAMPLE . SPIKE
ermple (nLVol Acid Dig. Used SAVOL 200 T' NI

V21 -8995 pike A1d Volume (mL) 0 071 0.250
Bstcbi~I of Spike + Sample nSSAM c kWA 53.62

1513 o of Sample ngSA.\ 0.79 N A

RewnNo m ial Acid Digest Vat (m) ADVOL N$A 25.00

0 N/__ __ _ _ __ _ _ A]N

Ansteumnt ID pike Std Dilution Factor SPDF N/A 100.0

WB27979 Spike StdID 1A 20N10A
Caflbratibn D St: pike Std Value (ppm) SS VAL WA 2.000

09/01/93 % Pecover NIA 134.1

3ample result is < 5 ng, 0 ng of sample is used in the calculation for % recovery

I109/01193 jSpike Std. Dilution Factor = ADVOL/SSVOL

% Recovery = ((ngSSAM/SAOL)*(1/1000HX-(0/SAVOI) /i 000)WPDF)/SS VA6100

% Recovery = 134.1

Data Entry by: . \ L- Date: 13-Sep-93
Approved by: i \Date: -
Fom4Rv1~8C1O Page 1 of IForm 4 Riev. 1



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE /DUPLICATE
______ _. Imple Size in mL SS 2.000 2.000
21-8895 ng (Nanograms) 53.62 58.55
$4Stt1D ~ Acid Digest Dilution Factor DF 5000.0 5000.0

1513 no Se pg/mL (or mg/L or PP) 134.050 146.375
: ....; nc Se pg/L (PPB) 134050.0 146375.0

___ _ -erage Conc (pg/mO N/A 140.213
razntwmnt(ID Aerge Conc (pg/L) N(A 140212.5

8B27979 Zelative % Difference 8.8
Cbnc Se pg/nML(Se ng/SS)(1pg/000ng)*DF

9101193 Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(San.-Dup.))/Average Cone.)*100
)etection Umit = (5 ng/SS)(1 pg/I 000n)DF

9/01193 tetection Umit (pg/rnil 12.500
etection ULmit (pg/4 12500.00

SAMPLE DUPLICATE

Ionc Se (pg/mL) 1.34E+02 1.46E+02
[Average Cone (pg/ml N/A 140.213
jelative % Difference .N/A 88

Data Entry by: .\ N Date: 15-Sep-93
Ipproved by: -/ Date: -
Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE -

St al No Sample Pon Oat. T.m SSL.d Pr.ony

V 21.-8095 107-AP 8- 2-93 15:16 25
M" t'oo Slanesd fleut Uns Char. Co.e Rer.ns

As LA-325-104 % RECOVERY N1L17 0
s,"rhpi S.,e Custoer

Sc . 107-AP-A

SAMPLE SPIKE N/2\ -
DUPLI CATE - .

SPIKE ID ao NItA
SPIKE VOL '0 Y cUtA I io m

*M"C, 1 = L( 46. t

RDr e N g IiTn,. Cds ome) AD o iAg25.031

Arsenic: LA-355-131 (B-i) As LIQUIiDS-ACI D DIGEST SAMPLE SPIKE
;27a7a N pie (dVoL Acid Dig, Used SAVOL 2.0N. 2
21-8095 D pike Std Volune (m) SVAL N$A 0.250

g 19D~~ of Sike+ Samle AMX#t~58.55
13 of Sample 0.A 4 0.49

A nnMa Acid Digest Vol. (mQ ADVOL A2500

Jsarple result is < 5 ng, 0 rig of sample is used in the calculation for % recovery

,pike Std. Dilution Factor = ADOL/SSVOL

% Recovery = g([(ngSAM/SAVOL)*(1 /1000)(0/SAVOL)(i/1 000)9*SPDF)/S YAIl 00

10/3% Recovery =16

Data Entry by: Date: 13-Sep-93
pproved by: \ S . X, Date: C - /343

Form 4 Rev. 1 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO 'OT WRITE IN SPACE

Sr-,al No Sampt5 point TOat Tns Issued P"otly

V 23.-8795 107-AP 1 8- 3-93 8:30 25
O..r .n~ on Mthoo sanod Resul Utmil charge cod. Reruns

As LA-355-131 uG/ML N1L17 0
Sanpic Sz. Customer 0o

'? cD.o r4 Ni \. C 5 = 107-AP-B
R-a~Cacupar"on Pettit. e4 H -- .3S5

An. A.&],ysI -2 Anailst- 3 Anatlt . nl~

Mrs Mis MS S. M .-

Dote Tint. Compleled0 La Uit Ai. Ck %_S

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
si*E tt; le Size in mL SS 2.000

23-8795 As ng (Nanogams) 1.32 _

V - istflA . Acid Digest Dilution Factor DF 5.0
1513 Cono As pg/mL (or ng/L or PPM) 0.003 N/A

ReturQnNA- one As pg/L (PPB) 3.3 N/A
_ __/A N/A

lnstrumient Ibt±2 ~ N/A N/A
WB27979 NIA N/A

n As pg/mL(As ng/SS)*(1 pg/1000ng)*DF
09/01/93 Average Conc.=(Sample + Dupicate)/2

t 4 Relative % Difference=((ABS(San -Dup.))/Average Cone.)*100
Ietection lmit = (5 ng/SS)*(1 pg/ 000ng)*DF

09/01/93 3etection Limit (pg/mL) 0.013 i-
)etection Lrmit (ig/) . - 12.50

SAMPLE ] DUPLICATE
Conc As (pg/mL) :0.0 13

N/A N/A
/A, N/A

The Result is < Detection Limit

jData Entry by: I -+i \ \ ) ._ Date: 13-Sep-93
Approved by: \ A I Date: C I -9

Form 3 Rev. 2 Page 1 of 1

585



WHC-SD-WM-DP-0 53  REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se ' No Sampre Po-n Dale T Ie Issued Pr ly

V 23.-8895 107-AP 188- 3-93 8:30 25
fleelrnr.on WInstod.Slandard ResultUnats Charge Code Raruns

As ILA-355-131 uG/ML NIL17 0
Sample s e Customer 10

? A.O -4 5 107-AP-B

rn!-- .0s'4rlfifa= 1.al 3

4 0 -a kt/w&

Ar~ I - 'Analyst? Anlys -i3 Analy1 * 4 Analyst -S

,n' 
MISnH.-H

T n oC om pleted Lao n .t M 9' . - - 1-4

q(-q3 '~fjcis
%4 - .,, I~

Rtinqj'h CClatmln0 Aelts

DUPLICATE SAMPLE

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE

M AO arnple Size in mnL SS 2.000 2.000

V23-8895 As ng (Nanogams) 1.32 1.28

atcf:ID ~ Acid Digest Dilution Factor DF 5.0 5.0

1513 one As pg/al (or rng/L or PPM) 0.003 0.003
0, Rern Mo7 . one As pg/L (PPB) 3.3 3.2

o Average Cone (pg/mO R N/A
1nstrumentIlOW verage Cone (pg/L) N/A
B27979 :elative % Difference JA, N/A

Cbr 'Atra t'n 1 onc As pg/mL=(As ng/SS)*( pg/I000ng)DF
09/01/93 Average Conc.=(Sanple + Duplicate)/2

AneysV Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
)etection Urmit = (5 ng/SS)*(1pg/IOOOng)*DF

09/01/93 Jetection Umit (pg/mL) || 0.013
Deteetion Limit (pg/L) |12.50

.. ... ... i .SAMPLE | DUPLICATE

''onc As (pg/mL) |<0.013 <.1
Aveaze Cone (pg/mL) ___/A _N/A

Both Results are < Detection Limit

Data Entry by: Date: 13-Sep-93

Approved by: r Date: C{ -~C{:

Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seril;; sample Poiri Oat. Tim. lsud PiOttV

V 50.-5595 107-AP 9- 1-93 12:54 23
e, manainon Metod Standard Re.udl Unis cnarge Code Reruns

As LA-355-131 1% RECOVERY N1L17 0
Sample Si ~CusimOe, t0

? STD
RF,rna5. aiclt~nt Rawuls0X,1T (A%

&- \cuL ~-s i0w.flC 0 l2 WYs4.
C

_LhAns s I Analyst -3 Analyst.I Analyst - 5

Mis Its HIS1

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST STANDARD DUPLICATE
...... -.ample Size in iL SS 0.250

50-5595 s ng (Nanograns) 30.78
$ Acid Digest Dilution Factor DF 1.0

1513 one As pg/rL (or rng/L or PPM) 0.123 N/A
........ M o ne As pg/L (PPB) 123.1 N/A

_N/A N/A

netuent I N/A ~ N/A
WB27979 A N/A

Cone As pg/rnl(As ng/SS)*(1pg/1000ng)*DF
09/01/93 Average Conc.=(Sample + Duplicate)/2

~ Aytt tN elative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*00

P9/01/93

STANDARD DUPLICATE
one As (pg/mL) 1.23E-01

N/A N/A
....... N/A N/A

Data Entry by: p -, Date: 13-Sep-93

pproved by: Date: Ci - 3-q $ 3

Form 3 Rev. 2 Page 1 of 1
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
CALIBRATION RECORD

Analyte: As
Procedure: LA 355-131 Revision: B-1
Instrument: PE2280 (Hydride AA) Property No.: WB27979
Technologist Payroll No.: Date: 09/01/93

Calibration Standard ID: 24N118
Analyte Concentration: .100ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 OOOmL 0 ng .000
2 .100mL 5 ng .125

3 .200mL 10 ng .209

4 .600mL 30 ng .672
5 1.200mL 60 ng 1.414
6 2.000ml 100 ng 2.225
7

8

9
10

11

12

13

14

15

16

17

18

19

20

21

Comments: r=.9994

Y intercept=.0052

slope=.0225

588
A-6000-882 (03/921
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHI-D-WM-P-053 REV 0ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:
V 26,V 27,V 28 107-AP-C,107-AP-D,107-AP-E

Analysis: Sample Prep:
As ACID DIGEST

Instrument: PE2280(Hydride AA) WB27979 Procedure/ Rev: LA 355-131 / B-i

Technologist: Date: 09/01/93

Starting Time: 08:00 Temperature 900 C

Ending Time: 15:35 Chemist: L.D. SPARKS

Comments:

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 51-5595 11

2 DIGESTED STD V 24-8595 12

3 BLANK V 25-8695 13

4 SAMPLE V 26-8795 14

*5 SAMPLE DUP V 26-8895 15

6 SAMPLE V 27-8795 16

7 SAMPLE DUP V 27-8895 17
8 SAMPLE V 28-8795 18

9 SAMPLE DUP V 28-8895 19

10 ENDING LMCS STD V 52-5595 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11B .250ml 414KC ___ _ s

SPIKE 20N1OA DF=5000

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START: BATCH # 1528
LA-355-131 9-1-93

PREPARED BY: DATE COMPLETE:
L. D.SPARKS 9-1 3-93 K OIM P05

UNITS: ug/mL ug/mL ug/mL ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/25N11B V 51 As 0.104 103.9
UNDIGESTED

STD/20N1OA V 24 As . 129.1 129.1
ACID DIGESTED

BLANK V 25 As <0.013 0.013

107 AP V 26 As <0.013 <0.013 N/A N/A 0.013

107 AP V 27 As <0.013 <0.013 N/A N/A 0.013

107 AP V 28 As <0.013 <0.013 N/A N/A 0.013

STD/44+- V 52 As 0.099 99.4
UNDIGESTED

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

THE ACID DIGESTED STANDARD RECOVERY (129.1%) IS HIGH, POSSIBLY DUE TO MATRIX EFFECTS
FROM THE ACID DIGEST PROCESS. THE UNDIGESTED STANDARD RECOVERIES (103.9% AND 99.4%)
ARE WITHIN ACCEPTABLE LIMITS. SINCE THE SAMPLE RESULTS (WHICH MAY ACTUALLY BE 34% HIGH)
ARE BELOW THE INSTRUMENT DETECTION LIMIT, THE ANALYSIS RESULTS WILL BE ACCEPTED.

531

REV 0
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Arsenic: LA-355-131 (B-1) As LIQUIDS-DIRECT STANDARD DUPLICATE
iSeI No. -I sn- iim ml. SS 0.250

51-5595 \wN,-sc 25.97
BAtch ID ii, As 1 /mid (or mng/l, or PPM) 0.104 N/A

1528 .1 or A il. (IPII) 103.9 N/A

iufl No- i NIA N/A
_/A N/A
N]A N/A

627979 o w p i ; g/S)( jg/I000)
Ibiatiofl Da \rtgc ortc.=(Sample + Duplicate)/2

9/01/93 Di ll rce=((AI1S(Saeuni.-fi ))/Average Conc.)100
l Avst,

09/01/93

STANDARD DUPLICATE

___ _1 p /.04E-0I
N/A N/A
.N/A N/A

Data Entry by: Date: 09-Sep-93
pproved by: Date: CA-\ ..C

Form 1 Rev. 1 Page 1 of 1

53Z

lgd+, 1 5 act
Seral No Sampl. Poin Date ITe 11 ,d
V 51.-5595 107-AP 9- 1-93 12:54 23

t erom~ra on Mei od Standard e 7 ' Un s Cs. ge Cod

As LA-355-131 % RECOVERY N1L17 0
Sample Si Customer 0

? s l:5 r l STD

Anatyst-I1 Analyst -2 Analyst .3 Ana st -4 Any s

Dale TCornttted Lab5 UI-t ",q- -3 3e
9 -VI2 3 Y- )

t-6 X oA -083

BESTAVAILABLE COPY

&Cr2



WHC-SD-WM-DP- 053  REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

se.l No Sample "n"

V 24.-8595 107-AP

6 Ty

8- 3-93 8:31 25
vte~ralion Mpthod slandatd ResIt U's Charge Code Rerns

As LA-355-131 % RECOVERY N1L17 C
sample Se Cusiome, ID

? Q.O - )STD

DP J4---s)S/HYDRDr,
STD# a o W 10 A RESULT tS - '/.

STD VAL luappm %REC %'AA t

An t- AnaIsl - 2 AnalysI - 3 Analyst -4 Anayst5

Dale T.me Completed tab Unst r -

i-I[-% i S5',35

BEST AVAILABLE COPY
54-6O~9, l9~ to-e31

Arsenic: LA-355-131 (5-1) As LIQUID-ACID DIGEST STANDARD DUPLICATE
' ~erIMo No m. I)ple Size in l, SS 2.000

V24-8595 (Na nograinq) 51.64
fV+ch ID b-i ist ihition Factor DF 5000.0

1528 one AR pg/nu. for mg/L or PPM) 129.100 N/A
tColi NO. Rn A pi/I (I''1) 129100.0 N/A

0N/A N/A
Ms tMnlt Io_N/A N/A

827979 _A N/A
Mto Datm one As m/n;( ng/SS)(1 pg/1000ng)PDF

09/01/93 \vcg ( oit.(Samnple + Duplicatc)/2
AnalySt Relative 7 I)iffrencce=((ABS(Sam.-Dup.))/Average Conl.)*100

9/01/93

STANDARD DUPLICATE
/mlH 1.29E+02

N/A: N/A
N/A N/A

Data Entry by: Date: 09-Sep-93
Approved by: LJ;. Date; \ -A\ -T 1

Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-05 3  REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BEST AVAiLABLE COPY
Sera No Sample Pot Cd Time Issue d or

V 25.-8695 107-AP 8- 3-93 8:36 25
Cetiml8 on method Standaid V-1itU. hreCoe nut

As LA-355-131 uG/lIL jL17 C
As -Customer to

sample SizeCutIe D

? .OrS L BLK
Cac .i:.l 5R HT: l040

REAGEIT BLANK o4' n

Care Completed Lab Uni1 109,... ~

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST BLANK DUPLICATE
, kSg :aI No. [|| 151 Size il ml. SS 2.000

25-9695 n7 (Ntnognsrl) 1.29
~\Batch ID F\ri igeasiluion actor DF 5.0

1528 Fow! AR pt/mti (or mg/L or PPM) 0.003 N/A
>s Iun No ,,e As p/L (PI'D) 3.2 N/A

__ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _N/A N/A

nAftrumnt ID, N/ N/A
W27979 __A N/A

WCa1ibrton Date 'one As jig/mId(As ng/SS)( pg/1000ng))lDF
9/01/93 \veanu Conc.=(Sample + Duplicate)/2

4Antlys ] Rel I' ie il'Terencc=((ABS(Sam.-Diip.))/Average Conc.)h100
tiR tti j Ijnit = (5 ng/SS)(1 pg/1000 ng)*DF

9101/93 Ri trio's Ii liit pg/mt) 0.013
i limil 1p2/!) 12.50

BLANK DUPLICATE
,lw As lpg/ml) <0.0 13

N/A N/A
N/A N/A

lie Rest il is < Deection Limit

1Data Entry by: fg f Lfn 4 Date: 09-Sep-93
Approved by: . Date: c\- - C

Form 3 Rev. 2 Page 1 of 1594

i-n



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-0 53 REV 0
S2,-l4 Pont

26.-87951 107-AP 8- 3-93 8:45 125
e-r-m.aon MetMod stnd.rd 1p,,, u s IC.,e Code nens

As LA-355-131 uG/ML N1L17 0
Smpe sa, Customer I

? rA.0r C A R =1107-AP-C
Aenarks CatclIatons Results Pk i4T:- .oq a

Anatnt I Anal - 2 Analyst - 3 Analyst . An.."s, -

D.te TimeCon ted Lab Un"t-Mq 3-1 3 C/g
-I-I T65

-r"-8-3-93 8: 4

5.. 000 .V 10.in

LA-
0
0

-J

C0,wL
cc

Arsenic: LA-355-131 (8-1) As LIOUID-ACID DIGEST SAMPLE DUPLICATE
-&SeraENe. angie Sze in nil, SS 2.000

26-9795 1 n, (N'alogrns) 1.39
- Btch ID |1\ sI Ietlodin Fnctor DF 5.0

1528 M Am pto/ml (or ing/. or PPM) 0.003 N/A
____ n :nn. A, 112/1. (I'Im) 3.5 N/A

N/A N/A
itruaent lD: N__JA N/A

827979 __________l_____NA N/A

CalibratIon Date ,; p/l(As ng/S)(1pg/L00Ong)*Dr
9/01/93 \vra nmpl + Duplicate)/2

A0M 1 R!Iativw I% frci-eiicc=((AS(sirm.-Dup.))/Average Cone.)100
E lin dm = (5 rg/SS)( ig/]000n,)*IDF

, Date: _______________________

9/01/93 1Iif l I j tmil (pg/i) | 0.0 11
IFh)lil mit I1pit/i) 12.50

SAMPLE DUPLICATE
on NN (p"/mtlO) <0.0o 3

N/A N/A
N/A N/A

Ih Rsuc i < D~etection timit

Data Entry by: Date: 09-Sep-93
Approved by: L..c t&. Date: C\- \

Form 3 Rev. 2 Page 1 of 1595
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
.4

Seal No Sample Point 'e T'IT e lasued Pr'd'.ty

V 26.-8895 107-AP | 8- 3-93 8:45 25
,-ema.'or Method Standald Result u-11 ch.". code

As LA-355-131 uG/ML N1L17 C
Sumple Stze Cuiiomei 10

? 42.O r S3E 5 S' 107-AP-C
Ps.,'t C.<,. .'a OeSFtS e Tcse dC3

DUPLICATE SAMPLE I.

ysi .1 Anatyst .2 Analyst .3 Aatysi.4 AnalySt 5

Date T-rt CoVP'Cied Lab Un., "1.9 CA- J"S-q.

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
t.tlraia No.. | ' ll Tw 1 mim SS 2.000 2.000
26-8895 is Ni K ginimas) 1.39 1.44

~ ~BatVh ID O 4 li Iil:ion Factor DF 5.0 5.0
1528 ,tw p /mI. (or mg/l. or PPM) 0.003 0.004

eru No. ione A j/I (ITAO 3.5 3.6
\w'rcyt .s .../l N/A N/A

netrunent ID. \ets Co.e .p./. N/A N/A
827979 l.1w 7,lil rne N/A N/A

~zCMll(toD i AM pg/ui;As ng/)f(l p:g/i Osg)IDF
9/01/93 \I-,-r-( Co.=(Sample + Duplicate)/2

EMv I)il hrcmence=((ARS(Sam.-Dsp.))/Average Conc.)*100

_ -V. tl u il. = (r, sg/&S)( 1 g/linug)DF
Date.

09/01/93 'i illim (lig/mil 0.013 |
uCt o n iii. /1 1 12.50 |

SAMPLE J DUPLICATE
Sig/u) . 1 0.013

77m7777777p7/77iA N/A

a~v '~DifeleceNI/A NIA
I ,l crsiilis air < De.ection limil

jData Entry by: Date: 09-Sep-93
pproved by: C Date: ' a 3

Form 3 Rev. 2 Page 1 of 1
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BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
rno Sample Point Dare rime Issued peonly

V 27.-8795 107-AP 8- 3-93 8:55 25Dete'm.nanon MeiMod Srardard RrsI Uts CNh.g. Code

As LA-355-131 uG/NL N1L17 0Sanpt' sq, 
Cusiome ID

AT .7 r4 Ar Z)2 107-AP-D
R#'"*,k Calculaton,. PttugtsPKT:oq

PkHT= 04a~

Anale .2I,, Aialyst .2 Analyst .3A.'. Analyst -5

r~ i~o~p L I n's M14.3.3

BESTAVAILABLE COPY
Arsenic: LA-355-131 (8-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE

-:Srdi.N69jK t-en Sp m m1 SS 2.000

27-8795 ,.um g) 1.39
otchID 4l Irto Din Factor DF 5.0

1529 "ogg As u/mnI (or mg/L or PMI) 0.003 N/A

1*' rn~ No. o'gr 'V ju/I (iii) 3.5 N/A
/A N/A

:n*.tflrjWHntOID N/A N/A

827979 N/A N/A

CaSIbtbtien Din Itor"i As ig/mn;(As ig/S)'(jpg/1000ng)*DF
9/01/93 \herlc C onc.(Saflpc + Duplicatc)/2

MAnayst Ri ie I iDference=((ABS(Sam.-Diip.))/Average Cone.)*100
h- i: undt = ( ng/SS) (Ipg/I000ig)DF

9/01/93 Iil sort bmii (pg/mI) I| o.oi13 I
~la iun lignil. (psg/I) 12.50

SAMPLE DUPLICATE

fmi As (p,,mW (0.013

N/AN/A

los tItu Ik tection limit

Data Entry by: L, e- ), Date: 09-Sep-93
Approved by: -\ Date: -

Form 3 Rev. 2 Page 1 of 1

537
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WHC-.- 11 A-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BESTAVAILABLE COPY
seral No sampit Pomi Date i'"e Issued

V 27.-8895 107-AP 8- 3-93 8:55 25
-"err on Meto sdtaneard I,,, e L -1 Lea-ge Code p"",

As LA-355-131 uG/1IL N1L17 0
S .e Cusror=~r- D

? c jn su tjj$ V5 1O7-AP-D t
d Ca11, 'a O'c Pizt VI T c -c 3

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
k:SeroIa No |mrde Sw in fl SS 2.000 2.000

27-8895 %|q n (Nannmans) 1.39 1.24
SShtch ID \1 Nigesi iluiion Faclor DF 5.0 5.0

1528 on .&s pg/mI (or (mg/L or PPM) 0.003 0.003
r~ekun No. ", A pig/I. (I)PR) 3.5 3.1

mwrite (pg/n!.) N/A N/A
hutvnnt i' We. e W otw (/11 ) NA N/A

WB27979 siie 7 Oirrerene NWA: N/A
St Dntd 4)tw!<( ps mjsi( ng/SS(Ipg/I000ng)'DF

39101/93 \n eri (omt.(Snplc + Duplicate)/2
Afalt _heiair- l)iff-i'eiicc=((ABS(Sam.-Dtp.))/Average Conc.)*100

t I lmt bisil = (5 ng/SS)'(I pg/000ng)'DF

9/01/93 (hjn Iin uti (l/m ) 0.013 |
iilo biit C g/IJ 12.50|

SAMPLE DUPLICATE
ine \s ep<) 0.013 <0.013

w\ ;'rt" ' (pg /mi J N/A N/A

CMtI iii. Him ow N/A N/A
i 1Esults are < lkection limit

Data Entry by: Date: 09-Sep-93
_lpproved by: I j 3 AJJ2A-

Form 3 Rev. 2

Date: ''I - 1 ~_3

Page 1 of 1.598

r t .. 4 rnyDUPLICATE SAMPLE

o t o 0j-

A Jalst.- Analysi.-2 A'a'yst 3 Analyst- A1.a1,1t 5

He, H"'44

T~~ ~ ~ ~ 1.-~ld L11

CA rC-.~d LtU . -t4-&3' 6c~~-q IS7

3 :



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sea No Sample Point

V 28.-8795 107-AP
Dale

|8-

T-e issued Proty

3-93 8:57 25

- - ---- BESTAVAILABLE-GPY

- 1

Dclerrnabon Melrod Standard e- U"s Charge Code

As LA-355-131 uG/IL N1L17 0
Sample i'Se Customer ID

? 1.O y& .5 107-AP-E
Re6rks. CalculaItOn$ Results 610 1Tr oqfa6

Analyst - Analyst - 2 Analyst - 3 Analyst - 4 Analyst 5

Data T'n~i CorrolE'*d Lab Unrit~t V,,

q-j- 1I1 ":1 Gs

Arsenic: LA-355-131 (B-1I As LIQUID-ACID DIGEST SAMPLE DUPLICATE
;tlNo. " lt Size in mil. SS 2.000

(28-8795 | INiognmts) 1.68
B V | il Ili2'kI Dillt ion Faclor DF 5.0

1528 one As p/ml, (or mg/L or PPM) 0.004 N/A
SR6#CNIo.wV, jip/I (P11) 4.2 N/A

__N/A. N/A
: flrinru fel ID::: ________________N____ . . f/A N/A

927979 N N/A
aIibrat\on DatbMte ng/S)RI pg/I000i)lDF

\9101/93 sr (ne.(Sarnple + Duplicatc)/2
Ii I)iml(lpiecc=((AS(Sa.n-Diip.))/Average Conc)*100

,.gi i.in = (r ng/SS)(I jig/1000n) DF
Dntet V

9101/93 . i013
1 *'ii G i (ji /i)t I/2.0

SAMPLE UPCATE
one s (p/mU0.013

0 /A N/A
MN N/A

Ih RestIt is Detection Limit

Data Entry by: Date: 09-Sep-93
pproved by: UAT \Date: -,) -3-cl:5

Form 3 Rev. 2 Pe o

I' ~Sida f~fto 19 I

C> fl4

Page 1 of 1



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

BESTAVAILABLE COPY
Seral No Sample pona D e Time Issued PIonty

V 28.-8895 107-AP 8- 3-93 6:57 25
Determnatron Method Slandard Resul1 Ur,11 Charge Code RCrLIS

As LA-355-131 uG/ML NiLl7 0
Sa.pl. S.te Cutto... 10

? A.0 - 107-AP-E
Pe'asks. CalcIlat'ons Mesults 0 1o 3

DUPLICATE SAMPLE n IM

So. u m

Analyst .1 Artyst -2 Analyst - 3 Analyst - A AnalysI - 5

+5s Mrs Mr Is Mr

Date Tme Comoilted Lab Un-- M0r

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
'% Io up1' .e i' ml SS 2.000 2.000

28-8895 tag lNasgmmts) 1.68 1.24
0 hID 1 DietI iluion Faclor DF 5.0 5.0

1528 rc As jig/m. (or in/L or PPM) 0.004 0.003
As No, 0t V pg/I (PIT) 4.2 3.1

etg' Cone ig/mI.) N/W A N/A
Wit I \... .n.e (jg/.). - NI/A.N/A

9B27979 RIin d 1w IDilf',wict N/A
tGMaIbtIt DtOn Asic p g/mls nag/SS)'(ipg/I000ng)*DF

9/01/93 \r *ge (onc.=(Sarple + Duplicate)/2
RAne lw ve Oifrence=((ARs(Sam-Dtp.))/Average Conc.)*100

tIN '(t ioat lititl = (5 ng/SSMj pg/I000ng)*DF

9/01/93 l jiitt (Ig/mil) 0.013 f
e litn aml (p'g/I.) |12.50 i

SAMPLE | DUPLICATEK'. As (tg /iji 013 N/ __.__________

ILimy I illt'wnrN NA N/A
lth Iestlls ire < I)eteclion imit

Data Entry by: Date: 09-Sep-93
pproved by: Date: C4 C 3 jJ

Form 3 Rev. 2 Page 1 of 1
600
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

seNa No sample Poni ''i' d *

V 52.-5595 107-AP 9- 1-93 12:54 23

As LA-355-131 % RECOVERY N1L17 0
S.- e a Cusomer D

? J2GOnx STD

EbP cr: -RP1

$5\~-r o. 0oge

% A-

1- .$A QL 4.

Cc,,'-k I1

BEST AVAILABLE COPY

Arsenic: LA-355-131 (B-1) As LIQUIDS-DIRECT STANDARD DUPLICATE
4tIal No I / aprSize Hi. SS 0.250

62-5695 ; ng (Nnnvgrxs 24.84
ow As .g/mi (or mg/. or PPM) 0.099 N/A

1529 on' A, ig/. (1WPB) 99.4 N/A
> trun No. NWA N/A

"S A N/A N/A
'___tr___m _ /AN/A

627979 V, X1 ;'ni;(A; ng/SS)I1pg/000ng)
::O W ,~ \% r;tg-c ni.=(S.iinplc + Duplicate)/2

9/la9vr , ilelernec=((ABS(San.-Dtip.))/Average Conc.),100

DZt( att
09/01/9

STANDARD DUPLICATE
ne .\ pg/ i, I9.94E-02

N/A
'.N/A N/A

Data Entry by: Date: 09-Sep-93
pproved by: Date: 9-i 'LZ

Form 1 Rev. 1 Page 1 of 1

601
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* I5-
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
CALIBRATION RECORD

Analyte: As
Procedure: LA 355-131 Revision: B-1

Instrument: PE2280 (Hydride AA) Property No.: WB27979
Technologist Payroll No.: Date: 09/01/93

Calibration Standard ID: 24N11B
Analyte Concentration: .100ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 .OOOmL 0 ng .000
2 .100mL 5 ng .103

3 .200mL 10 ng .178

4 .600mL 30 ng .653

5 1.200mL 60 ng 1.335
6 2.000ml 100 ng 1.983
7

8

9
10

11

12

13
14

15

16

17

18

19

20

21

Comments: r=.9973
Y intercept=.0137

slope=.0203 602
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WESTINGHOUSE HANFORD COMPANY

222-S j.ABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

V 31 107-AP-FB
Analysis: Sample Prep:

As ACID DIGEST

Instrument: PE2280(Hydride AA) WB27979 Procedure/ Rev: LA 355-131 / B-i

Technologist Date: 09/02/93

Starting Time: 08:00 Temperature 900 C

Ending Time: 12:00 Chemist: L.D. SPARKS

Comments:

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 53-5595 11
2 DIGESTED STD V 29-8595 12

3 BLANK V 30-8695 13

4 SAMPLE . V 31-8795 14

5 SAMPLE DUP V 31-8895 15

6 ENDING LMCS STD V 54-5595 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11B .250ml 1P4KE-

SPIKE 20N10A DF=5000

Q,-a4

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START: BATCH # 1542
LA-355-131 9-2-93

PREPARED BY: DATE COMPLETE:
L. D. SPARKS 9-13-93

UNITS: ug/mL ug/mL ug/mL ug/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/25NI1B V 53 As 0.105 105.2

UNDIGESTED

STD/2ON10A V 29 As 134.2 134.2

ACID DIGESTED

BLANK V 30 As <0.013 0.013 -

107 AP V 31 As <0.013 <0.013 N/A N/A 0.013

STD/25N11B VA815 As 0.104 103.7

UNDIGESTED

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

WHC-SD-WM-DP-053 REV 0
THE ACID DIGESTED STANDARD RECOVERY (134.2%) IS HIGH, POSSIBLY DUE TO MATRIX EFFECTS
FROM THE ACID DIGEST PROCESS. THE UNDIGESTED STANDARD RECOVERIES (105.2% AND 103.7%)
ARE WITHIN ACCEPTABLE LIMITS. SINCE THE SAMPLE RESULTS (WHICH MAY ACTUALLY BE 34% HIGH)
ARE BELOW THE INSTRUMENT DETECTION LIMIT, THE ANALYSIS RESULTS WILL BE ACCEPTED.

G05



WHC-SD-WM-DP-O53 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-Do NOT WRITE IN SPACE

;.aL No Sample Ponte Tm* lIsud Pronly

V 53.-5595 107-AP 9- 2-93 12:56 26
0i.emnaban tMethod. SliAndta Result u 1, cha". code

As LA-355-131 % RECOVERY N1L17 0

? GO STD
*ha cusOfles PR UT: bGl =

4-c ' ... * ,On
tA6A3o-~tU5 0. ~w

- ~ I

a
- 1A j .nC Mdfl -

n TC . tow .-5

T~~~~hT Co~we ~ h g : - h

Arsenic: LA-355-131 (B-1) As LIQUIDS-DIRECT STANDARD DUPLICATE
tSelal Ho j S i x sin ni SS 0.250

53-595 iNit\minvn) 26.30
Batch ID- 4t '2 'mtl (or nm/L or PPM) 0.105 N/A

1542 .v . i: (Pr'II. 105.2 N/A
,.erun No 7 7 N A N/A

Instrument ID. N/A N/A
W827979 jw/nf4M n .ml:As/SS)tIp:/I000ng-)
QC~ibratton Date \'iraw ( oi =iunplc + Duplicate)/2
9/02/93 14.i1'c ' Dilfeiienc=c((ABS(San.-Dup.))/Average Conc.)*100

09/02/93

STANDARD DUPUCATE
Ut I II/m 1.05E-01

iiA N/A
l/A3 N/A

Data Entry by: Date: 09-Sep-93
pproved by: Date: -j3- 3

Form 1 Rev. 1 Page 1 of 1

606

ozt



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S,.ldI Na Sjmp.. Paing D" ate rim Is,, rly

V 29-8595 107-AP 8- 3-93 10:36 25Demina,,on Melbod.Siandard Aosui Unit Craege Code R.,e.
As LA-355-131 % RECOVERY NiL17 0
Sdimpie S'. Coisomet 0

7 .0 'C~WO STD
frnIasiCao .sulls Ptulrr J.i59

EP 4+ AS/HYDRD
c4-g30r,

:STD~aoIJIOA RESULT 13 Lk.-).

STD VAL /OOpp~o %(EC. 1,Lk. X.-

A . -- ny An t -3 Analyst -4

DaleCotrlrn.d Lab Uni Mc SQ-Jr /a: ,c
54- WW " .10 31

Arsenic: LA-355-131 (B-i) As LIQUID-ACID DIGEST STANDARD DUPLICATE
_ _._ NmASS 2.000

V29-8595 ' u eAi53.70
Batc -DD:'I I . atr D 5000.0

1542 "InV A (ot tnq/L or PPM) 134.250 N/A
RrtnNo" \sm 114/1 134250.0 N/A

N__ A N/A

R:s I uen0ID: NA N/A
_27979 N_ A N/A

tdibaion. Date IO. \A l=/ii'I(Xi i/SS/)(pg/I000ng)DF
_ \e Coucr=(Siniple + Duplicate)/2

A J st i'c ;e Pilucreiic=((AIS(Sam.-Dup.))/Average Cone.)100

09/02193

.. _ .STANDARD DUPLICATE
pAp/J1.34E+02

N/A N/A
N/A NIA

Data Entry by: Date: 09-Sep-93

Approved by: \Date: - 1 2

Form 3 Rev. 2 Page 1 of 1

607

/

LSSS



WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Se;'al No Sample .u, Ovae Tm. Issued Prloity

V 30.-8695 107-AP 8- 3-93 10:38 25
lDlsten'.riamlgon MenticdS.mln,,j . II Un-s Cn.rg. Cod, lerfl

As LA-355-131 uG/ML NIL17 0
Sample S.,. Custom. ,

? ;Q. 0 ry2 AcJ ebtt '- BLK
AemarIs. ColCul5lOs. Results 

t5 /
REAGENT BLANK

A..1,1 - nls 2 AO.lrl1 AnalYst- Analyst -

Dale tt Complcled Lab UnIt Age - 3

Arsenic: LA-355-131 (1-11 As LIQUID-ACID DIGEST BLANK DUPLICATE
fS&IM fib - NllI Size Si. 2.000

V30-f695 F 2i NlI e ') 3.01
tch ID 1 il [itA Dill L11l Factor DF 5.0

1542 nW ; p1/ml. lor m/L or PPI) 0.008 N/A
NORun N o OII i i/I. (IPi) 7.5 N/A

'I l/A N/A
n ID _N/A N/A

927979 NA N/A

ACa i Datn D e (1 l, jl/Illt(:A ng/SS)(I pg/1000ng)DF
9/02/93 \verlgl Ciie.(&umplc + Duplicate)/2

st jRcIirive Z ilITrereice=((ABS(Sam-Dup.))/Average Conc.)*100
electini limit = (5 n,/SS)'(Ip,/1000ng)DF

9/02/ 3 trtrell IJ jp/ml) || 0.013 I
1h:h:cl 11 fpll ) | 12.50 1

BLANK jI LCATE

Coue2 (p/mQ 0.013
P/ N/A

I N/A JN/Af
The R.sull is Detection limit

Data Entry by: Date: 09-Sep-93
Approved by: /) 4 Date: -l3 -- '

Form 3 Rev. 2 Page 1 of 1

608
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Arsenic: LA-355-131 (B-1) As LIQUID-ACID DIGEST SAMPLE DUPLICATE
WSea No. rn;,te Simi it SS 2.000

31-8795 ttt w, (Natw'ptss) - 2.74
Batch I0 - H b&:s t flttioti FActor DF 6.0

1542 'ote A, pg/ml (or mw/l. or PPm) 0.007 N/A
R* N roi A; g/I (PIT) 6.9 N/A

0f. /A N/A
".,$tenI . . .....A..... N/A

UB27979 N A N/AF CMi, aoe> As 1t/t=is(As ng/5)(I Iig/1000ng)DF
19/02/93 Avrisc Cone.=(Sample + Duplicate)/2

.K Afli j .< Re iv: Zil 'Trcce=((ArS(Sm.-Dup.))/Average Conc.)*100
iut mis = 15 ng/SS)(1pg/L000ng)DF

E |l, Date.
09/02/93 Vi-ion lit (1p4/ml) ||0.013

SAMPLE DUPLICATE
W As (p'&/sI.) 0.0 13

N/ A N/A
I .. N/A N/A

Thr Nosuilt i., P: Dtection limit

DataEntryby: .C, Date: 09-Sep-93
pproved by: Date: - -9

Form 3 Rev. 2 Page 1 of 1

603

Sv,.ai No Sample Pont O .I Time Issued Protty

V 31.-8795 107-AP 1 8- 3-93 10:40 25
(NO.non Method Standard Result U-is Cheige Cod. Reruns

As LA-355-131 uC/ML N1L17 0
-ampl bie Customier ID

?QOnxV t.\- 107AP-FB
Remarks. Calclat6ns. Results- .o

- Analyst - 2 Anlyst . 3 Analyst - 4 Anayst

Dt. Ti, Consleted Lab Uni M9 C\. Cs-4.

q-a-q3 Jf-6T A \
624-O - 5 4 il8

/

1_1115-



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seral No Sample POt,, Date T.,e WtIId P'to0 ,

V 31.-8895 107-AP 8- 3-93 10:40 25
Orm,t-t-ionf Memtod starndd me,.-l bott Ot.g. Code Pstrtns

As LA-355-131 uG/ML NIL17 0
Sample S.,. CutjtOml' tO

.. , .S 107AP-FB
lemaks. CalCutStt. esuls PHT: .T a

DUPLICATE SAMPLE a-. vo

An~ils$ IAnalyst .2 Analyst .3 AnayI .B a1lyt

HIS I IS H

Cge tirn. CompletEd Lab Un.t Mg _ - 3I 3

Arsenic: LA-355-131 (B-1U As LIQUID-ACID DIGEST SAMPLE DUPLICATE
.........k bpc ize it ml.SS 2.000 2.000

31-8895 I 'a (\.titns) 2.74 2.10
SI 4D i h lt i Ij4r1 Rclnr DF 5.0 5.0

1542 ht s ju/mi. o ng/L or PPM) 0.007 0.005
~ fterun N. Ir A- pg/I. (PPm) 6.9 5.3

\V~t~i20 (>0 (12/mf!) N /A N/A
Whiifleflt ID.,\tIwtlog t jp/i N.A N/A
B27979 fristiv-ljirfe A N/A

Ca6ibt-o Date I A ./mnI;A /SS)'(Ipg/I000ng)'DF
9/02/93 \v r g (oi.e=(Sample + Duplicate)/2

Aoatyst o bIiie " Diffeorctce:((AM(San.-Dup.))/Average Conc.)*100
ll ml> liwil, = (5 n,/SS)(Ip&/I000nOIDF

Data
09/02/93 -rtr tt t i ina tit I l;/ml4 0.013 J

-h-eiln Iimit 11p-/1) 12.50 11

SAMPLE DUPLICATE
Ii ic ' (pg'0.01i <0.013

2e tot (ph/m! N/A N/A
iikvgt i vt hIret NIe N/AA

HO It Results are < Detection Limit

Data Entry by: Date: 09-Sep-93
pproved by: Date: 0.- -f,3

Form 3 Rev. 2 Page 1 of 1

610
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WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Arsenic: LA-355-131 (B-1) As LIQUIDS-DIRECT STANDARD DUPLICATE

-%.Se daI rso. 41ill ' Sii il ilt SS 0.250

54-5595 r ri wirnmI 25.93

Batch ID ,K rn . p.riI. rr ri./I. or P iI) 0.104 N/A

1542 iii A 1 a iIp (PIl) 103.7 N/A
a.$eiANo-" N/A

4k UJA'N/A

t ntwndent 10I N______________2/A N/A

B27979 oV. x p1/ml=(s rig/SS)(1pg/1000ng)
o [g aonc.Sinple + Duplicate)/2

9102/93 I. i c : If)reztce=((AS(SaIm.-Dup.))/Average Conc.)*100

tWAflalyst

Data

09/02/93 1
STANDARD DUPLICATE

tutiAs n/iL 1.04E-01

I - NJAj N/AN/A N/A

Bata Entry by: r Date: 09-Sep-93 I

Approved by: A AA . Date: % -z\ 3
Form 1 Rev. I

611

Ser-l No Simple Pon Dale Time Issued Prearty

V 54.-5595 107-AP 9- 2-93 12:56 26
lerrmnat'on Mthaa S4 and'rit Resuit Un.it charge Code Refuns

As LA-355-131 % RECOVERY N1L17 0
sample. 1 1S.*, ' Cnliome. 10

? 11A STD
nmas. calct.ians. Resuls P i r - 55 a

e X : r.W-25 o IIi

r-*--....Ane ysl 2 Aosly't 3 Acyt-4 Aals

Date T C e bn My

y Ft - 10,+831

Page 1 of 1



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY WHC-SD-WM-DP-053 REV 0

CALIBRATION RECORD

Analyte: As
Procedure: LA 355-131 Revision: B-1
Instrument: PE2280 (Hydride AA) Property No.: WB27979
Technologist Payroll No.: Date: 09/02/93

Calibration Standard ID: 24N11B
Analvte Concentration: .100ppm
Type of Calibration: LINEAR

Dilution Concentration instrument Reading Unit

1 .OOOmL _ 0 ng .000

2 .100mL 5 ng .105

3 .200mL 10 ng .192

4 .600mL 30 ng .630

5 1.200mL 60 ng 1.280

6 2.000ml 100 ng 2.185

7

8

9

10

11 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12
13

14

15

16

17

18
19

20

21

Comments: r=.9999
Y intercept=-.0149

slope=.0219

A-6000-882 (03/921

612
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IM-SD-Lufl-DP-653; ie.0 -0
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No. Customer ID:

V 21.V 23 107-AP-A.107-AP-B
Analysis: Sample Prep:.

Se ACID DIGEST

Instrument: PE2280(Hydride) WB27979 Procedure/ Rev: LA 365-131 / B-2

Technologist: Date: 09/07/93

Starting Time: 0745 Temperature 975 C
*,VFcl i11

Ending Time: 4251 i'. :aS Chemist: L. D. SPARKS

Comments:

Description Lab ID Description Lab lD

1 INITIAL LMCS CHECK STD V 57-5596 11
2 DIGESTED STD V 19-8596 12

3 BLANK V 20-8696 13
4 SAMPLE V 21-8796 14
5 SAMPLE DUP V 21-8896 15
6 SAMPLE SPIKE V 21-8996 16

7 SAMPLE SPIKE DUP V 21-8096 17
8 SAMPLE V 23-8796 18

9 SAMPLE DUP V 23 ' M

10 ENDING LMCS STD V 58-5596 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11C .500mL

DIGESTED STD AND SPIKE. SPEX SPIKE 1 DF= 100X

A-6000-881 (03192)
614



8eu- D

PLAC 5DAYTCA -)P -BsCPLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST STANDARD DUPLICATE

A6'iN 3ample Size in mL s 0.500
57-5596 e ng (Nanograms) 51.39

~A~t0cD id Digest Dilution Factor DF 1.0
1514 nc Se pg/mL (or mg/L or PPM) 0.103 N/A

____n No ono Se pg/L (PPB) 102.8 N/A
S:* A N/A

t__um n _N/A, N/A

27979 Cono Se pg/mL-(Se ng/SS)*(1pg/1000ng)*DF

9/07/93 Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100

09/07/93

.. STANDARD DUPLICATE
ronse( SegmL 1.03E- -01

N/A" N/A

Data Entry by: \ Date: 15-Sep-93
Approved by: L Date: C) -/ t3
Form 3 Rev. 2

615

Sea No Seapie Pon Date Tame lssve ) Pority

V 57.-5596 101-AP 9- 7-93 9: 1 26
De-e ' at e" et -in sw a 'd Pewi Ur is C narge Code Rer ins

Se LA-365-131 % RECOVERY N1L17 0
55-'ple Ste Customer 0

? , w-kSTD
eas cc. a- aKT- q
Vn( : 56dt 4 d Cl : (

Ara'y1 - 2 AnaiySt - 3 ArIySj - 4 Anays

HIS 'ISNHS

DA 
T  

onPed Lab Ut .1 'Mr 5k TC -13

C1 1 -(c I.q a45~ Iz>
54600 R'63

Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sera No sample o t Dae Tm. Issued P,'or

V 19.-8596 107-A1 8- 2-93 15:14 25
Ietermsraton Metlod Standard Resl Uris Cha'ge Code Reruns

Se LA-365-131 % RECOVERY N1L17 0
Sarple 5,,e Customer D

? O.&' CLA t C Z3- STD
Aenarks. CalcMlaons Results 9 . T I4

EDT $w SEOYDRD .) \
STD# .CA t( ESULT 1\\V 4 Sw/tL

STD VAL t Lpn %REC \\LC2 ?

A y - 2 AnalysiA.yst-4 A 3-

H Hrs H" isH~

Deae 
T ne CoLa. U-1 Mg c l

C(____It5 ).\.

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST STANDARD DUPLICATE

*Vl, eOV 3ample Size in mL ss 2.000
19-8596 ;e ng (Nanograms) 46.51

_______ d Digest Dilution Factor DF 5000.0
1514 one Se pg/mL (or mg/L or PPM) 116.275 N/A

4 efun .o. one Se pg/L (PPB) 116275.0 N/A
0 N A N/A

N/A
WB27979 N/A NA

Cone Se pg/mL=(Se ng/SS)(1pg/10O0ng)*DF
9107/93 Average Conc.=(Sample + Dupicate)/2

A ySt 4~ Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)100

09/07/93

STANDARD IiDUPLICATE
1.16E+02

N/A j N/A
MffiNiAt N/A

Data Entry by: \ Date: 15-Sep-93
Approved by: { Date: -T -- 5
Form 3 Rev. 2 Page 1 of 1

616
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wUC-SD~Th ~Op-O&3
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SeNa.tNo Sample Pont Date Ttrme Issued P'oty

V 20.-8696 107-AP 8- 2-93 15:14 25
De'e " a on Me', S'a'eva Re," Uin s cha'ge Code e-uns

Se LA-365-131 uG/L N1,17 0
Sanie Sze Customer to

? '.0 Ccd wBLK

YEAGE!2T BLANK

I An. - Are al 2 Analyst -3 Analyst -A Analyst -5

7- . Coaarleed Lab U" I 'A,, A_ 15 -R-

Selenium: LA-365-131 (B-21 Se LIQUID-ACID DIGEST BLANK DUPLICATE
S*'Cr it>$ ample Size in mL SS 2.000

20 -8696 ng (Nanograms) 0.70
13t &D cid Digest Dilution Factor DF 5.0 |

1514 one Se pg/mL (or mg/L or PPM) 0.002 N/A
n N ono Se pg/L (PPB) 1.8 N/A

___ N/A
n________r____________________N/ss~ A ~ N/A

L27-71 NA A N/A
Ca__b_____n____ 'ono Se pg/mL(Se ng/SS)(1 pg/1000ng)*DF

Average Conc=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection limit = (5 ng/SS)*(Ipg/1000ng)*DF

09/07/93 Petection [unit (pg/mL) 0.013 i
)letection Unit (pg/L) 12.50 i

BLANK i DUPLICATE
<0.013 ________

11 onc Se (p'g/mL) _________3_

Sx:.xAlA N/A
N/A N/A

The Result is < Detection Limit

Data Entry by: \ - Date: 15-Sep-93
Approved by: A_ Date: / -

Form 3 Rev. 2 Page 1 of 1

617
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L.AjttC-SDWtfl 0 ~

PLACE ANALYTICAL CARD IN BOX BELOW DO NOT WRITE

keu.) 0

IN SPACE

Selenium: LA-365-131 (B-2) So LIQUID-ACID DIGEST SAMPLE DUPLICATE
t mple Size in mL SS 2.000

213-8796e ng (Nanograms) 1.19
Arid Digest Dilution Factor DF 5.0

no Se 1g/ml (or rg/L or PPM) 0.003 N/A
A. sN t t or Se pg/L (PPB) 3.0 N/A

.NAt N/A

WB27979 N/A

Cone Se pg/mL=(Se ng/SS)*(1pg/000ng)*DF
09/07/93 Average Conc.=(Sanple + Duplicate)/2

Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection limit = (5 ng/SS)*(1pg/1000ng)*DF

09/07/93 yfetection limit (pg/mL) || 0.013
letection Lmit (pg/L) 12.50

SAMPLE DUPLICATE

N/A N/A
The Result is < Detection limit

Data Entry by: A Date: 15-Sep-93
Approved by: A Date: P- T-'

C1N

Seal No Sample Pont Date .ttme issue P.o

V 21.-8796 107-AP 8- 2-93 15:16 25
Dete-.nraInn Metd standad Re.,, Urs C e Co de

Se LA-365-131 uG/ML NiL17 0
Sample 52e Custome, 0

? c.0n A-r 1- d 3 107-AP-A
Remarks, Cc utat0.S ReSlIS TZ .011

Aast2 A,.al,, .3 Analyst - 4 Analyst -5

____ __ '. H"

T,,- compete LabocalMg

Form 3 Rev. 2 Page 1 of 1



W#C5-troQP-0S3 'e

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE
r . ample Size in mL SS 2.000 2.000

21-8896 ng (Nanograms) 1.19 1.19
B0tl~ S 4cid Digest Dilution Factor DF 5.0 5.0

1514 one Se pg/mL (or mg/L or PPM) 0.003 0.003
* RJu2o 'ne Se pg/L (PPB) 3.0 3.0

w verage Cone (pg/m) --- !A N/A
_nstrumene ra_ erage Conc (pg/) N/A
B27979 1elative % Difference A
CabkbtDatWe 'fonc Se pg/mL=(Se ng/SS)*(lpg/1000ng)*DF

9/07/93 jAverage Conc.=(Sample + Duplicate)/2
Aelative % Difference=((ABS(Sam.-Dup.))/Average Cone.)*100

)etection Limit = (5 ng/SS)*(1 pg/I000ng)*DF

09/07/93 eection Limit (pg/ml) 0.013 |
ELtection limit (pg/L) 12.50

SAMPLE J DUPLICATE

CoeSegML) 0.0 13 -00 013
verage Cone (pg/mL) .. A N/A
lative % Difference WA N/A

Both Results are < Detection Limit

Data Entry by: L) Date: 15-Sep-93
Approved by: L(:.- rjA C Date: -/ <'

Form 3 Rev. 2 . V Page 1 of 1

619

Seal No sa-p, e Pot Date IT,e Issued Prony

V 21.-8896 107-AP 8- 2-93 15:16 25
- Ce sIa q U-!ts Crage code

Se LA-365-131 uG/ML N1L17 0
s-ee ste Cuters, ID

A y z. 107-AP-A
9,11,s Ca W:.5.ZT 

o i

DUPLICATE SAMPLE hati .1

Aa st - Aayst 2 AralysI -3 Ara+ St- 4 An.1st -5

Mr5 HIS Hrs 1

544500.oE, iA -0- 931



4C- SD- wl rO 053 k P0 C

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE 1
6 eb bo- .am ple Size in mL ss 2.000 2.000

21-8896 e ng (Nanogmms) 43.08 44.75
t EtAb Ar~a id Digest Dilution Factor DF 5000.0 5000.0

1514 one Se pg/mL (or mg/L or PPM) 107.700 111.875
one Se pg/L (PPB) 107700.0 111875.0

__verage Conc (pig/m_ _A 109.788
_n__ru __nt ed. verage Cone (pg/) N/A 109787.5
27979 elative % Difference N/A 3.8

ne Se pg/mL=(Se ng/SS)*1pg/I000ng)*DF
9/07/93 verage Conc.=(Sample + Duplicate)/2

AM yZ 'elative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
)etection Limit = (5 ng/SS)*(I pg/I000ng)*DF

09107/93 [etection Limit (pg/m 12.500
etection limit (pg/ [12500.0n

SAMPLE DUPLICATE

pge /m.08E+02 1.12E+02

Average Cone ( /mL) ________ A__ 109.788______

Relative % Difference i/A 3.8

Data Entry by: 
Date: 15-Sep-93Approved by: (A \,\ -- Date: -. t5-C1

Form 3 Rev. 2

620

Page 1 of 1
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LAAR S.0- wjm, 06053 RPw- 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUIDS-ACID DIGEST SAMPLE SPIKE
rnple (mL)VoL Acid Dig. Used SAVOL 2.00

21-8996 pike Std Volume (mL) SSVOL A 0.250
*PtM M D of Spike + Sample ngSSAM 43.08

1514 ig of Sample ngSAM 1.19 M N
~Rrn Na~ -nal Acid Digest Vol (mL) ADVOL N2A | 25.00

_____________AN/A

4psupfunt I0 ike A1d Dilution Factor SPDF 100.0
WB27979 ;pike Std ID NCA 20N IOA

C DAc 5pike Sd Value (ppm) SS VAL A 2.0 00

09/07/93 % Recovery-#/A 107.7

)ample result is < 5 ng, 0 ng of sample is used in the calculation for % recovery

09/07/93 fpike Std. Dilution Factor = ADVOL/SSVOL

% Recovery = (Q((ngSSAM/SAVOL)*(1/1000)-(0/SAVOL)*(1/1000)frSPDF)/SS VA1100

1% Recovery= 10772

Data Entry by: .. - Date: 15-Sep-9
pproved by: Date: - -

Form 4 Rev. 1 Page 1 of 1

621

Setat No Sarnole Poin1 Date Time Issued Pno'ty

V 21.-8996 107-AP 8- 2-93 15:16 25
Deweemwalor Mertr Stan, a d Pesult Uns Charge Code R,'uns

Se |LA-385-131 % RECOVERY N1L17 0
S.nmI Sie Customer 10

? Q0 nV 107-AP--A
P e.alks cSLCta'O!,ots PeTul.

AMPLE SPIKED ID -=e V-L\
RPIKE ID ZW.-,oN 1 q O'n

SPIKE VOLUM -soxltyian

0'Aayst -2 utalysI -3 Aayt- nls-

DaeConp'ee Lab Unut Mgr 9--.. .. 3
a-m14t jL ~ A 4



LuK+- SD-GUm- DP-,S-5 8 P-C

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUIDS-ACID DIGEST SAMPLE SPIKE
$nple (mL)VoL Acid Dig. Used SAVOL 2.00 N A

pike Sd Volume (m) SSL X A 0.250
lisobb g of Spike + Sample ngSSAM /A44.75

of Sample ngSAM 1.19 N/AW=Ew w
aAcid Digest VoL (nl) ADVOL 25.00

p**tum I ike Std Dilution Factor SPDF 100.0
B27979 Spike Std ID NA 2CN1OA

CbpD pike Sd Value (ppm) SS VAL 2.000
9/07/93 % Recovery 111.9

Sample result is < 5 ng, 0 ng of sample is used in the calculation for % recovery

09/07193 Ppike Std. Dilution Factor = ADVOL/SSVOL

% Recovery = ((ngSSAM/SAVOL)(1/i000HX-(0/SAVC)*(I /1 000)|ISPDF)/SS VA0100

%Recover = 111.9

Data Entry by: Date: 15-Sep-93
Approved by: - \ Date: -1 --

SetaL No Sampie Point Date Time issued Ptorty

V 21.-8096 107-A? 6- 2-93 15:16 25
1--a We r1 d a-ra 'oR ey U Cavge Code eens

Se LA-365-131 % RECOVERY N1L17 0
Simple S.ze Customer ID

? c.O nj 107-AP-A
ema, Ca'r , f05 FesuHts

SAMPLE SPIKE
DUPLICATE L4qj-7Sni

SPIKE ID &)uNA,
SPIKE VOL C2sLSa i \.tn

Anal- ;)a S - n y

Anal Analyst * 2 AnalySt 3 Aflaiyt - 4 AnalystS-

7 1* _ c_ ve_ LlbU' I M

a S' U i c.,,L

Form 4 Rev. 1 Page 1 of 1



W tC- SD-twy - DP-os F ec. 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seras No Sample Pont Date Time Issued Priority

V 23.-8796 107-AP 8- 3-93 8:30 25
Dete, mralon Se , Sdard PeAt u s Charge Code peruns

Se LA-365-131 uG/ML N1L17 0
Sample Sze Customer 0

? i.O 3. 107-AP-B
Remarks C a fAesTjt s. fALn1-

Aawt-IAralyst -2 Analyst1 - 3 Ana1lt -A Analysi .

Da. Time Compee La tlMrj-

"'I'd tqKQo.G"g

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE
3Aal' . mple Size in mL SS 2.000

23-876e ng (Nanograms) 0.50
.... rid Digest Dilution Factor DF 5.0

1514 one Se pg/ml (or mg/L or PPM) 0.001 N/A
______N _ ono Se pg/L (PP) 1.3 N/A

MOWN N/A
._ _ _ _ _ _ ........... ..... .... .... N /A
__n______nt __________N____A____N/A

B27979 NA N/A

Ctdb~~rotiotte. [one Se pg/mL-(Se ng/SS)(1pg/1000ng)DF
/07/93 Average Conc.=(Sample + Dupicate)/2

Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
)etection limit = (5 ng/SS)(1pg/1000ng)*DF

9/07/93 fetection Limit (pg/mL) 0.013

lection limit (pg/L) 12.50

SAMPLE DUPLICATE

Conc Se(pg/mL) c .013 SNA N/A
N/A NN/A

The Result is < Detection limit

Data Entry by: .a Date: 1 5-Sep-93
Approved by: ( -uv\ . Date: / 3 j
Form 3 Rev. 2 Page 1 of 1

6Z3
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Sea*l No SamiphC PointDe Timre issued PnoraIy

V 23.-8896 107-AP 8- 3-93 8:30 25
D', -. ' Cr v. , S arza< fSJ Uros C l't od e',

Se LA-365-131 uG/ML N1L17 0
SarIplc 5ze Custome to

? .... I - 107-AP-B

DUPLICATE SAMPLE o 0,onl

A~i~ 1Arl,Si - 2 Analyst * 3 Analy11 .4 Aals - 5

M'HIS HIS

Da~eT'n, COIC1.rteda 1t J", Mgr Cx- -C3

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE
#4& lo pie Size in mL SS 2.000 2.000

23-8896 ng (Nanogrwms) 0.50 0.50
I j 4rid Digest Dilution Factor DF 5.0 5.0

o Se pg/mL (or mg/L or PPM) 0.001 0.001
N one Se pg/L (PPB) 1.3 1.3

_ _Average Cone (pg/L) N/A N/A
nitml AeaeCone (pg/L) ....... ag = Ag0V N/A

B27979 elative % Difference 16,A1 N/A
____b__tin____ no Se pg/mL=(Se ng/SS)*(1pg/IOOOng)*DF
9/07/93 verage Con.=(Sample + Duplicate)/2

ylative % Difference=((ABS(Sam.-Dup.))/Average Cone.)*100Ietection Limit = (5 ng/SS)*(pg/1000ng)*DF

09/07/93 Detection Urmit (pg/m) 0.013
[[etection Limit ( L) D 12.50

SAMPLE DUPLICATE
Cone S (/m00013 <0.0 13
verage Cone (pg/mL) (A N/A
lative % Difference N/A

Both Results are < Detection Limit

Data Entry by: 2. Date: 15-Sep-93
pproved by: - 2.4-l Date: 471-/5 3 JJ

Form 3 Rev. 2 Page 1 of 1



LoD C- WY{,-DP-6S3

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Reu C

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST STANDARD DUPLICATE
.sI*N's . mple Size in mL SS 0.500

58-5596 ng (Nanograms) 53.58 -s0:5
3.tetf4M. id Digest Dilution Factor DF 1.0

1514 on Se pg/mL (or mg/L or PPM) 0.107 N/A
SRerun No |ne Se pg/L (PPB) o- 40?-. 3 N/A

0 t Ae N/A

827979 NtA N/A
no Se pg/mL=(Se ng/SS)*(pg/000ng)*DF

9erage Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS(Sani-Dup.))/Average Conc.)1 00

9/07/93 IJ

STANDARD DUPLICATE
cone Se (pmLN) 107E-01

Data Entry by: 7) ~ Date: 15-Sep-93
Approvedby: , Date: -- .

Form 3 Rev. 2 Page 1 of 1

G6Z2S

Sea No Sample Pornt Dare Time issued Priority

V 5B.-5596 101-AP 9- 7-93 9: 1 26
Detemriateon Mpihoo Slanard Result UnIs Charge Code Aeruns

Se LA-365-131 % RECOVERY N1L17 0
Sample SZ . Customer ID

? . S STD
Rerark. Calculats0ns. RsutS

LMCSxtc-lb=aNl PtnjpT *SJIG

LAO5

A} Analyst -2 Analyst -3 An. t-4 Analyst - -

rs C s MH" ,

Date T-me Completed Lob Uhlnsa g, .

'a se-Is"as-ul I



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Analyte: Se
Procedure: LA 365-131 Revision: B-2
Instrument: PE2280 (Hydride) Property No.: WB27979
Technologist Payroll No.: Date: 09/07/93

Calbration Standard ID: 22N11C
Analyte Concentration: .100ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 .000mL 0 ng .000
2 .100mL * 5 ng .037
3 .50GmL 25 ng .236
4 f.000mL 50 ng .511
5 2.000ml- 100 ng .950
6

7

B
9

10
11

12

13

14

15

16

17
18

19

20

2T

Comments: r=0.9990

Yintercept=0.0002
Slope=0.0096

w4C0- SD-6r ko1DP-ns3 I S I L\



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHCSD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
V 26,V 27,V 28 107APt /0iQ' /07GP-t

Analysis: Sample Prep:
Se ACID DIGEST

instrument: PE2280(Hydride) WB27979 Procedure/ Rev: LA 365-131 / B-2

Technologist. Date: 08/24/93

Starting Time: 07:45 Temperature 975 C

Ending Time: 14:15 Chemist: L.D. SPARKS

Comments:

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 45-5596 11

2 DIGESTED STD V 24-8596 12

3 BLANK V 25-8696 13
4 SAMPLE V 26-8796 14

5 SAMPLE DUP V 26-8896 15
6 SAMPLE V 27-8796 16

7 SAMPLE DUP V 27-8896 17

8 SAMPLE V 28-8796 18

9 SAMPLE DUP V 28-8896 19

10 ENDING LMCS CHECK STD V 46-5596 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11B .500mL

627

A-6000-881 (03/92)



ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START: BATCH # 1529
LA-365-131 8-24-93

PREPARED BY: DATE COMPLETE: WHC-SD-WM-DP-53 l
L. D. SPARKS 8-26-93

UNITS: ug/mL ug/mL ug/mL ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/25N11B V 45 Se 0.111 100.6
UNDIGESTED

STD/20N10A V 24 Se 123.4 123.4
ACID DIGESTED

BLANK V 25 Se < 0.013 0.013

107 AP V 26 Se < 0.013 < 0.013 N/A N/A 0.013

107 AP V 27 Se < 0.013 < 0.013 N/A N/A 0.013

107 AP V 28 Se - < 0.013 < 0.013 N/A N/A 0.013

STD/25N11B V 46 Se 0.102 92.7
UNDIGESTED

NARRATIVE: XXXXX NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

628

IEV 0



PLACE ANALYTICAL CARD IN BOX BELOW-DO r-OT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST STANDARD DUPLICATE
....i N . mple Size in mL SS 0.500

45-5596 ng (Nanogrars) 55.34
M.' Acid Digest Dilution Factor DF 1.0

1529 ino Se pg/mL (or mg/L or PPM) 0.111 N/A
.zt ..Rfln .b .... no Sep g/L (PPB) 110.7 N/A

a _ _ _ __NIA N/A
4nstrumwntb _________________ A N/A

927979 __A N/A
4RaiIgbflWM.l SCno Se pg/mL=(Se ng/SS)1 pg/I OOOng)*1F
8/24/93 Average Conc.=(Sample + Dupicate)/2

.y t Relative % Difference=((ABS(Sam-Dup.))/Average Conc.)*100

8/24/93

STANDARD DUPLICATE
Ifonc So (pg/ml) 1. 11 E-0 I

N/A N/A
mLN A N/Al

Data Entry by: Date: 25-Aug-93
pproved by: Date: a

Form 3 Rev. 2 Page 1 of 1

629

WHC-SD-WM-DP-053 REV 0
a !, 6dkk &cQ

Seal No sal. Po.nt 0,e Time 'ssued P.o..

V 45.-5596 107-AP 8-24-93 9:17 12
0r atc-.rIold tands 'd Pesui 7 i o'a1ge Cod' PRint

Se ILA-365-131 % RECOVERY NiLl7 0
Sarpe sI. Customer IC

? * cn e STD

q,.,Oc'kt' o.' T - .%;t

Analyst - i Analyst 2 Analyst - 3 Antal - A Analyst-

Dale Tine Completed Lab Unat M9, -3l(-

9 |6 /L
6 06 53'



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST STANDARD DUPLICATE

4i0E*4aN ia mple Sizs in mL S 2.000

3eng (Nanograms) 49.37

N c Iid Digest Dilution Factor DF 5000.0
1529 no Se pg/mL (or mg/L or PPM) 123.425 N/A

no Se pg/L (PPB) 123425.0 N/A

Nm A N/A

indsttumuntJ1D ____________________ <f/A N/A

8B27979 N , A N/A

lone Se pg/mL=(Se ng/SS(1pg/1000ng)*DF
8/24/93 verage Con.=(Sample + Duplicdte)/2

Alative % Difference=((ABS(San.-Dup.))/Average Con.)*100

STANDARD DUPLICATE
nc Se (pg/mL) 1.23E+02

N/A N/A

. . . . . . . . . . .N/A IN/Al

Data Entry by: - Date: 25-Aug-93

pproved by: - -\ Date: ZMz/l.~
Form 3 Rev. 2

630

Ser No Sample Point Date Tme Issued P.r oty

V 24.-8596 107-AP I - 3- I3 8:31 25
Dctrniaton Method Standard Result L!"s Charge Code IcI,,

Se LA-365-131 % RECOVERY N1L17 C
Sample Size Custom , 0
7 q- / STD

EDP Et 9grDRD nsa,
STD#aoNIOA RESULT Ia2 3.L'!"-/., .' 3
STD VAL /boppo %REC I~Yi L .,

Date Tinier Co me" eted Lab Uit Mgr 2 Z

00-.at4-9% iL4U.s-

4 t it /cS

- I

I I

(_', , 4-t, ' Itt 10 831

Page 1 of I



PLACE ANALYTICAL CARD IN BOX BELOW-0O N )T WRITE IN SPACE

WHCrqD-WM-DP-053 REVO
Sea1 No sa mePont"

V 25.-8696 107-AP
Mr,'rld S'Card

LA-365- 131

ja l 
[Time Issued Priority

1 -393 :6 25
nesuil U'-V uG/IL

Cnaige Code Pen

N1L17 0
Sample S".l Custome I D

PRakI Ca: a VC, eilS

hEAGENQT BLAIIK CK4AT: 'O~c

n s-I Aii1r-11AiaiVi -s 2 Analyst -3 Analyst- Analyst-5

*HIS Hs Hi

TrCCvim e ted Lab Unit V.I' q-3L)-q-,3

SeZA~b 4.~, A

K
VI

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST BLANK DUPLICATE
| $ftJafrN, j 3mple Size in mL SS 2.000

25-8696 ng (Nanograms) 2.79
Matpitr&; kcid Digest Dlution Factor DF 5.0

1529 on Se pg/mL (or mg/L or PPM) 0.007 N/A
R'.1n No ono Se pg/ (PP") 7.0 N/A

N_A N/A
'ftteumn IlW NWA N/A
B27979 N/A N/A

:one Se pg/ml=(Se ng/SS)(Ipg/OOOng)DF
8/24/93 Average Conc.=(Sample + Duplicate)/2

* Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)100
teection Limit = (5 ng/SS)(1 pg/1000 nDF

08/24/93 )etection Limit (pg/mi) 0.013 I
lEection imit (pg/L) 12.50

BLANK DUPLICATE
CocSe( 5/L <0.0 13

N0AN/A

N/A N/A
The Result is < Detection Limit

jData Entry by: Date: 25-Aug-93
pproved by: Date: -O

Form 3 Rev. 2 Page 1 of 1

631

pr.m.r.ar
Se

5it.6100-.0 . 10- 13



PLACE ANALYTICAL CARD IN BOX BELOW-DO I )T WRITE IN SPACE

WHC-SP-WM-DP-053 --REVS- -

Seal No Sample PoInt Dae Time Issued Priority

V 26.-8796 107-AP 8- 3-93 8:45 25
Deterninatior Mrt'.d Standasd Result U-''' Charge Code Retrns

Se LA-365-131 uG/ML NiLl7 0
Samrie Size Customer 0

107-AP-C
Reas. Ciclaons. ResultsP T . P

Aa st I - Analyst *2 AnalyS1 - 3 At,,..,, -4 Anailyst 5

HrsH, "'s H,,/

DseTimeCoplte La b Uni1t 7 ?30 -Ql.3

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE
8jrt*tt40s imple Size in mL ss 2.000

26-8796 k ng (Nanograms) 1.31

I cid Digest Dilution Factor DF 5.0
1529 ono Se pg/mL (or mg/b or PPM) 0.003 N/A

fUn N/ ~ one Se jpg/b (PPB) 3.3 N/A

0 WA N/A
*n NA N/A

527979 * NA N/A
one Se pg/nL(Se ng/SS)(1pg/1000ng)*)F

Average Conc.=(Sample + Duplicate)/2
',Anflysl ~Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100

Deetion Ulmit = (5 ng/SS)1pg/000n)*DF

08/24/93 _ __tion timit_ (pg/nL) 0.013
lEetion lmit (pg/l) 12.50

SAMPLE I DUPLICATE

konc Se (ig/m ' <0. 013
,N/A N/A

N/Al N/A

The Result is < Detection limit

Data Entry by: a..,Date: 25-Aug-93

Approved by: .ADate: -

Form 3 Rev. 2
632

Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

W ,C-SD-WM-DP-053 REVO
Seral No Sampte PoinI Date TIme Issued Priority

V 26.-8896 107-AP 8- 3-93 8:45 25
D,,-r V'a1r. P1o Siaita1d Pe,L - .' Gra Code 1,

Se LA-365-131 vG/ML N1L17 0
sam~ sze CuSIOtiC I

? ;. \ &. O) IS'5 107-AP-C
C' z b i a z-'s Pe'

DUPLICATE SAMPLE

. ' ayS.I- : 2 A..,11 . A,1lyss Ana'yst -/

T , CCt'Ci!ed Lab U-Mar2dD

'-'orI -l I

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE

SAr1a*No1 a rmple Size in mL SS 2.000 2.000
26-8896 rng (Nanograms) 1.31 1.78

Ba& loisliD Arid Digest Dilution Factor DF 5.0 5.0
1529 one Se pg/mL (or mg/L or PPM) 0.003 0.004

____n N_ o ne Se pg/L (PPB) 3.3 4.5

agverg Cond (pg/miL) A/A N/A

.nmnt.:b. Averrige Cone (pg/L) A N/A

WB27979 ,lative % Difference N/A N/A

.one Se pg/mL(Se ng/SS)(1pg/1000ng)lD)

8/24/93 Average Conc.=(Sample + Duplicate)/2
~ ~ty __ IRelative % Difference=((ABS(Sam.-Dup.))/Average Conc.)100

Detection timit = (5 ng/SS)(1pg/10O0ng)*DF

8124/93 frtreion Umi (pg/mi) 0.013
lEteion limit (pLg/H 12.50

SAMPLE DUPLICATE

eSe mL .013 <0.013
Arage Cone (pig/mL) NWA N/A

Both Results are < Detection Limit

Data Entry by: Date: 25-Aug-93

Approved by: -A Date: -- 30-- 3
Form 3 Rev. 2 Page 1 of 1

6313
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE

Xr t mple Size in nL SS 2.000

27-879 ng (Nanorms) 1.65
.N A..... Dist Dilution Factnr DF 5.0

1529 nc Se pg/mL (or mg/L or PPM) 0.004 N/A

r"ne se pg/L (PPB) 4.1 N/A

A N/A
t'~ <CNWA N/A

N/A

brstafibttvC one Se pg/mL=(Se ng/SS)(1pg/10O0ng)'DF
8/24/93 Average Conc.=(Sample + Duplicate)/2

Yi$flEgf ~Relative % Difference=((ABS(Sam.-Dup.))/Average Conc.)*100
Detection Ulmit = (5 ng/)(1pg/1000ng)*DF

8/24(93 Detrction Urmit (pg/ml) 0.013
4)etection Umit (pg/t I25i

SAMPLEDUPLICATE

... A N/A
N/A N/A

The Result is < Detection Limit

Data Entry by Date; 25-Aug-93

Approved by: , = A Date: - )A "

634-

- WHC-SD-WM-DP-053 REV 0it V
Ser.aT No Sample Pom Date Tim. Issued Priority

V 27.-87961 107-AP 8- 3-93 J"8:55 25
Derprmip~on Method Standard Result U"s Charge Code Rermis

Se LA-365-131 uG/ML N1L17 0
Sample Size Customer ID

r0 Results r7tzs 107-AP-D
,em~ikq C'lci ""' F . oa I

nayl-1Asyl-2Anmtysl - 3 ArrayqsI 4 jAnalyst - 5

"F HIS HIS rs14s

Dille Tvrre Cornrtrtd Lab Unit M-$t..3 AS3

54-6RX-V 10 ail

rage 1 0f 1Form 3 Rev. 2



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE

;'erI N. mple Size in mL SS 2.000 2.000

27-8896 a ng (Nanograms) 1.65 1.58

':icfM ItiD %cid Digest Dilution Factor DF 5.0 5.0

1529 :nc Se pg/mL (or mg/L or PPM) 0.004 0.004

c : Sr pg/ (PPB) 4.1 4.0
C~~~~~~ S. ..g/ ..P~ ... .. ____

verage Conc (pg/mi) N/A
_nst____nt I~s verage Cone (pg/L) N/A N/A

B27979 ?Rlative % Dilternnce N/A

C t D onc Se pg/mL=(Se ng/SS)(1pg/I000ng)*DF

8/24/93 Average Conc.=(Sample + Duplicate)/2

AflSt Relative % Difference=((ABS(Sam.-Dup.l))/Average Conc.)*100
Detection [imit = (5 ng/SS)(1pg/000ng)*DF

8/24/93 Detection limit (pg/mL) 0.013
flfrtecion Limit (pg/) 12.50

SAMPLE il DPICATE
11ocS (19 =L<0.01 3 J 0.013

Avra Conc( (p/mL) -A N/A

RLativ, %- Difemnee. N/A N/A

Both Results are < Detection Limit

Data Entry by: Date: 25-Aug-93

pproved by Date: -I

Form 3 Rev. 2 Page 1 of 1

635

WHC-SD-WM-DP-053 RFVF..
'USetal No Sample Point Dae Tim. Issued 01oty

V 27.-8896 107-AP 8- 3-93 8:55 25
Ortr'ra'n. Meld Standaid -nt J, Is Chage Code Peluns

Se LA-365-131 uG/ML N1L17 0
Sample Size Cstet,, to

? a.0 0  A5 107-AP--D

DUPLICATE SAMPLE Oo

Analyst - I Analyst -2 Analys - 3 AnalySt - 4 Analyst 5

N'S 'sHs

Ca.e T1iCo'.Td L.b Ui1? kl.*t 923 .

't-~-NILA I'4'IS
5. B -O.6fP- Won1



PLACE ANALYTICAL CARD IN BOX BELOW- 0 NOT WRITE IN SPACE

WHC-SD-WM-DP-053 RE
Sera.1 No Se-pie pom 0, e1 Time issued .or.y

V 28.-8796 107-AP 8- 3-93 8:57 25
te-I on t#etd sloanl d ness 'Us Cige Code Ceru1s

Se LA-365-131 uG/ML N1L7 I 0
Saiple e - Cuslome, to

? ' ( rrx (\_- 5) 107-AP-E

Ca et a 4ss s 
n7Hi-

2n AMSIVS 3 Analys -A j AnalyS s-S5

T,,e Co'rIr-e0

iN1.i1

Vp

I MLt±.W so 2

Selenium: LA-365-131 (6-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE

$ mple Size in mL SS 2.000
v28-8796 ng (Nanograms) 1.38
k cid Digest Dilution Factor DF 5.0

1529 one Se pg/mL (or mg/L or PPM) 0.003 N/A
4Mfffn N 3>nc Se pg/L (PPB) 3.5 N/A

a N/fA N/A

@n$aujMet ____D____________f/A N/A

827979 N/ v";f WA N/A

C tnn Se pg/ml4So nSS)(1pg/1000ng)*PF
24/93 jAverage Conc.=(Sample + Duplicate)/2

A y elative % Difference=((A(Sam.-Djp.))/Average Cone.)*100
__ tection Limit = (5 ng/SS)*(1pg/1000ng)*DF

24/93 Etetion lmit (jig/m) 0.013
frtection Limit (pg/) 12.50 I

SAMPLE DUPLICATE

'onc Se (pg/mL) D0.013
N/A N/A

SRA N/A

The Result is < Detection Limit

Data Entry by: Date: 25-Aug-93

Approved by: Date: -) -

Form 3 Rev. 2 Page 1 of 1V

636
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PLACE ANALYTICAL CARD IN BOX BELOW-DO IOT WRITE IN SPACE

WH9SD-WMDP-0 53 REV 0
Serial No Sample Poit Dale Time issued Pr,,,I,

V 28.-8896 107-AP 8- 3-93 8:57 25
Det-,rm'on Me-od Standard Result Uts Charge Code Reruns

Se LA-365-131 uG/ML NIL17 0
Sample Size Customr., to

? a. rd.. 107-AP-E
Remarks. CsIcula"ions, qe.ults

DUPLICATE SAMPLE &HT:

Aayt-2Anatysl.- 3 Anailystl. 4 An.1als 5

Mr.Hi H'

Date Time CoMpleIed Lab Unit M9r 730 -Q3

1j6 ~ 1 1 -l0 8 3 1

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE
:3a imple Size in mL SS 2.000 2.000

28-8896 e ng (Nanograms) 1.38 1.58

B aR1t-1tt icid Dirt Dilution Factor DF 5.0 5.0

1529 one Se pg/mL (or mg/b or PPM) 0.003 0.004

W M >onc Se pg/L (PPB) 3.5 4.0

Aivemrage Cone (pg/mb) NA N/A

ftutwte*to Avemge Cone (pg/) N/A N/A

B27979 lative % Difference Nx* tilA N/A

one Se pg/ml;=(Se ng/SS)(1 pg/100Ong)DF
8/24/93 Average Conc.=(Sample + Duplicate)/2
....... Relative % Difference=((AB(Sam.-Dup.))/Average Conc.)*100

Detection lumit = (5 ng/SS) (1pg/1O0Ong)DF

08/24193 pLetion Umit (pg/mL ) 0.0 1"
[Detection limit (/ 12.50

SAMPLEE
.oeS pm)".13 -'0.013

Average Cone (pg/mL) N/ N/A

elative % Difference NA N/A

Both Results are < Detection limit

Data Entry by: Date: 25-Aug-93
Approved by: - :3 Date: 2=3-5 j

Pge I of 1Form 3 Rev. 2



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

SWHC~SDD-WW-USrREVO

Ser'al No Sample Point Oale Tie Issued Prortty

V 46.-5596 107-AP 8-24-93 9:18 12
Oetermmtion Meihod Standard Result Ur'Is Charge Code Rrn

Se LA-365-131 % RECOVERY N1L17 0
Somple SiZe CuttoinI 10

? GMcio STD
Re a'ks CalculsionS Results

$r~~~sx~~o&~1 0.0~p jt. q7 5

Anlys. I I AnIySt - 2 Analyst - 3

De - T me Compteed LAb Un'1 Mg"

-r "-6800-0 A0 831

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST STANDARD DUPLICATE

' bdt>t emple Size in mL SS 0.500

46-5596 rig (Nanograms) 50.91

I 0 kid Digest Dilution Factor DF 1.0

1529 o S& pg/mL (or mg/L or PPM) 0.102 N/A

______N_. 2nc Se pg/L (PPB) 101.8 N/A
N/A N/A

tpstrmrnt  ________________ N/A N/A
.27... ... A N/A

I . nCo Se pg/mL=(Se ng/J)(1pg/1OOOng)'DF
8/24/93 Average Conc.=(Sample + Duplicate)/2

Relative % Difference-((ABS(Sam.--Dup.))/Average Cone.)*100

STANDARD DUPLICATE

onc Se (uE/mL) 1.02E1

N/A

Data Entry by: Date: 07-Sep-93

1 pproved by: Date: I/ -2-
Form 3 Rev. 2
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0CALIBRATION RECORD

Analyte: Se
Procedure: LA 365-131 Revision: B-2
Instrument: PE2280 (Hydride) Property No.: -M7979 3C--2

Technologist Q " w 1d a'cuctt Payroll No.: Date: 08/24/93

Calibration Standard ID: 22N11C
Analyte Concentration: .10oppm

Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 .OOOmL 0 ng .000

2 .100mL 5 ng .057

3 .500mL 25 ng .380

4 1.000mL 50 ng .744

5 2.OOOmL 100 ng 1.483

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

-omments: r=.9999

Y intercept=-.0036

SLOPE=.0149

- A-6000-882 (03/921
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
V 31 107-AP-FB

Analysis: Sample Prep:
Se ACID DIGEST

Instrument: PE2280(Hydride) WB27979 Procedure/ Rev: LA 365-131 / B-2

Technologist: - - - 0,fy Date: 09/08/93

Starting Time: 07:50 Temperature 975 C

Ending Time: 13:35 Chemist: L.D. SPARKS

Comments:

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 47-5596 11

2 DIGESTED STD V 29-8596 12

3 BLANK V 30-8696 13

4 SAMPLE V 31-8796 14

5 SAMPLE DUP V 31-8896 15

6 ENDING LMCS STD V 48-5596 16

7 17

8 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 25N11C .500mL

DIGESTED STD 20NIOA DF=5000

A-6000-881 (03/921



ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START: BATCH # 1543
LA-365-131 - 9-8-93

PREPARED BY: DATE COMPLETE:
L. D. SPARKS 9-15-93 WHC-SD-WM-DP-053
UNITS: uglmL ug/mL ug/mL ug/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/25N11C V 47 Se 0.106 96.1
UNDIGESTED

STD/20N1OA V 29 Se 126.4 126.4
ACID DIGESTED

BLANK V 30 Se < 0.013 0.013

107 AP V 31 Se < 0.013 < 0.013 N/A N/A 0.013

STD/25N11C V 48 So 0.107 97.6
UNDIGESTED

NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

THE DIGESTED STANDARD %RECOVERY IS SLIGHTLY HIGH (126.4 %1, BUT IS WITHIN
ACCEPTABLE LIMITS. THIS RUN WILL BE ACCEPTED BECAUSE THE FRONT AND END
LMCS STANDARDS ARE WITHIN +/- 5% AND BECAUSE THE SAMPLES READ
LESS THAN THE DETECTION LIMIT.

642

REV o



WIC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUIDS-DIRECT STANDARD DUPLICATE

, 4~'$VL& & a mple Size in mL ss 0.500
47-5596e ng (Nanograrns) 52.84

40.______11-M ono Se pg/mL (or mg/L or PPM) 0.106 N/A
1543 on Se pg/L (PPB) 105.7 N/A

.............. .....___ _ __ _ __ _ __ _ .. A$A N/A
, Rtttdrmtwt N/ t A N/A

N/A N/A

B27979 one Se pg/mL=(Se ng/SS)(pg/1000ng)
Average Conc.=(Sample + Duplicate)/2

9/08/93 Relative % Difference=((AB(Sam.-Dup.))/Average Conc.)*100

09/08/93 I

STANDARD DUPLICATE

ronc Se p/mL 1.0E-01
INA N/A

kNA N/A

Data Entry by: Date: 13-Sep-93

Approved by: Date: .1- J a D

Form 1 Rev. 1 '3 Page 1 of 1

643

8a-e Imessued P 1No p".Se SI NO p Potni

V 47..-55961 107-AP
Dpte~~rnalon Method Standard Resut U t Charge Code Re,ns

Se LA-365-131 % RECOVERY N1L17 0
Sample S Customer ID
? 5crdJ STD
Remarks. CalcilIatons. ResultsPAMT

taio-' Qjn& 'IaA b.O MC) 34

R 042 t4

Analyst - Analyst - 2 Analyst -3 alyst . AnalIs

O.te TIe Comoleled Lab Unt Mgr 0,-
R-'L'9 _335

i



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
S e ,al N a S sm pl Pon t. nei T im e issued P ro ty

V 29.-8596 107-AP 8- 3-93 10:36 25

ro n Meted Standafd Resul U-1S Chbrge Code e"'S

Se LA-365-131 "' RECOVERY N1L17 0

SapLe St Cuslomer ID

EIP -* ?* 9 S HYDRD Ian~/~
hT 11A ESULT g 0

STD VAL Wfppn %REC j-a6 .L 4

Anas.11- I Anailyst - 2 Analyst - 3 A,11 - Analyst 5

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST STANDARD DUPLICATE
0*%< ample Size in ml SS 2.000

29-8596 ng (Nanogrars) 50.54
id Digest Dilution Factor DF 5000.0

1543 lone Se pg/mL (or mg/L or PPM) 126.350 N/A
' ft.1 n MN. x ne Se pg/L (PPB) 126350.0 N/A

N__A N/A
4stumnntaD .N/A N/A

8B27979 N/~ I~A N/A
One Se pg/mL=(Se ng/S)*(1pg/000ng)*F

9/08/93 jAverage Cone.=(Sample + Duplicate)/2
tAnflst Relative % Difference=((ABS(Sam.-Dutp.))/Average Conc.)*100

09/08193

STANDARD DUPLICATE

[onc Se (pg/mb) [.26E+02 
N/A N/A

NWA N/A

Data Entry by: Date: 13-Sep-93
Approved by: Date: C -&j3
Form 3 Rev. 2 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
Sa,' No Sa le PonIe Time Issued F'orly

V 30.-8696 107-AP 8- 3-93 10:38 25
ratcr M4e'd Standard Result Ls. Carg Godens

Se LA-365-131 uG/ML N1L17 0

Osapw Ste Customer ID
? (3 h-Z 6E- B L K
Rm,.S Cctalons eults P H T .o o 

REAGENT BLANK

.4Analyst - 3

IAn 
lysl

'S

Lab Urns Mci C\- g5.C~3 ~ ri
10 53

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST BLANK DUPLICATE
>4*1' * a nple Size in rL ss 2.000

n30-8696 eg (Nanograrns) 2.28
Si id Digest Dilution hator DF 5.0

1543 ne Se pg/mL (or mg/L or PPM) 0.006 N/A
one Se pg/L (PPB) 5.7 N/A

____ N/A
inuuet iN/A N/A

7979ANA N/A

Caliratfr Dae Dne Se pg/mn1=(Se ng/SSf(l1/O0ng)*DF
390/93 Average Conc.=(Sample + Duplicate)/2

_ _ _ Relative % Difference=((AB(Sam.-Dup.))/Average Conc.)100
-.trtion Urmit = (5 ng/SS)S(1 pg/1000n )*DF

1908/93 ftmetion [ini (pg/ 0.0
1Etection limit (pg/U 12.50 |

"LANKDU 

LC E

rone Sc (irn/mIJ0.1
NIA N/A

A .. N/A

The Result is < Detection Limit

Data Entry by: Date: 1 3Sep-93

Approved by: ( Date: C- -- 91
Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE
tX3Er4* Imple Size in mL SS 2.000

31-8796e ng (Nanograms) 1.55
$O#P k id Digest Dilution Factor DF 5.0

1643 on Se pg/mL (or mg/L or PPM) 0.004 N/A
Rtn No4~ ono Se pg/L (PPB) 3.9 N/A

L a/A N/A

WB27979 '~t~' N/A N/A

AhR 44nc Se pg/nL=(Se ng/SS)*(1pg/1000ng)DF
9/08/9 3 ~ Average Con.=(Sample + Duplicate)/2

Relative % Difference=((ABS(Saim-Dup.))/Average Cone.)100
Detection Limit = (5 ng/SS)(1pg/1000ng)*DF

9/08/93 iDetection limit (jig/m 0.013 1
[Detection limit (pg/n 12.50

SAMPLE DUPLICATE
Lone Se (pg/mL) 0.0 13

The Result is < Detection Limit

|Data Entry by: - Date: 1 3-Sep-93
Approved by: (\ Date: 9 - 1-
Form 3 Rev. 2 Page 1 of 1

646

Seal No Sarrple Pont Gate Trnt Issued Prorty

V 31.-8796 107-AP 8- 3-93 10:40 25
Onennanon Meoo stana.d Rsult." uS.1 N .Code Rae.n

Se LA-365-131 uG/ML N1L17 0
sate. Su. Conte. ID

? .Or.P \ - 107AP-FB

Anac<5 y%/x -y4

Analyst - It A..1aI- 2 As11ysI .3 Analyst .4 Anaotll - 5

Mel -~~Itr *1ell4Ii-

Oat,~~~~5 Wone Correld abUtMg C.

0



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REVO--
Serial No Sample Poin Dae T1me Issued Piority

V 31.-88961 107-AP I - 3-93 10:40 25
Delerminalon Method Standard Result Uit, Charge Code Reruns

Se LA-365-131 uG/ML N1L17 0
Sampe Si2e if .Jkw Customer 10

? Q.0 rra At g-k kc 4I .= 5~ 107AP-FB
R..ks Catcnlat, Results

DUPLICATE SAMPLE

AnatysI . I I Analyst 3 Analyst -3A .l A Analyst . 5

Cal* Tins Completed Lab, Unt

SAM-06I 106835

Selenium: LA-365-131 (B-2) Se LIQUID-ACID DIGEST SAMPLE DUPLICATE
Sample Size in mL ss 2.000 2.000'

31-8896 ng (Nanograms) .' 5'5 --t:-7 2.28
Sacid Digest Dilution Factor DF 5.0 5.0

1543 one Se pg/mL (or mg/L or PPM) 0.004 0.006
, onc Se pg/L (PPB) --+-+ 5.7

ramge Cone (pg/m ::A:.*N/A

.......... Ierage Cone (pg/A N/A
827979 lative % Difference N/A

3Dne Se pg/mL=(Se ng/SS)(1 pg/000ng)*DF
09/08/93 Average Conc.=(Sample + Duplicate)/2

Relative % Difference-((ABS(Sam.-Dup.))/Average Cone.)*100
)etection Limit = (5 ng/SS)(1 pg/1000ng)*DF

e1tection limit (pg/m14 0,013
LIetection limit [/)12.50

SAMPLE ||DUPLICATE
I'onc Se (pgmQ <0.013 0.013
Avmge Conc (pg/m) N/A N/A
[Itlative % Difference N/A N/A
Both Results are < Detection Limit

JData Entry by: V.HDate: 13-Sep-93
pproved by: .&. Date: - -

Form 3 Rev. 2 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

S.al No Sample Poini pile Time Issued Priorily

V 48.-5596 107-AP 8-26-93 12:57 25
Dei mmaiofl Meihod,Standard esull Un i Charge Code eruns

Se LA-365-131 % RECOVERY N1L17 0
vinip~c -a- CIusllmtr ID

? .'zln% STD

Et?5z iZ.3-M3
04 t tO ~ (?t1&u3A~ CX ~OT ~

cC9.,bt ( ot.

Aniuiys AIfI A-i 3s 2r Anl1-1sMC

;5'U- . A-o-,

Selenium: LA-365-131 (8-2) Se LIQUIDS-DIRECT STANDARD DUPLICATE
^ W Nmple Size in mL SS 0.500

V48-596 np (Nanognims) 53.67
____________ lnc Se pg/mL (or mg/i or PPM) 0.107 N/A

1543 one Se pg/L (PPB) 107.3 N/A
______I____ s.,N/A N/A

_N/A N/A

827979 Aone Se pg/nt=(Se ng/7)(1pg/1000ng)

C____brt__nD__ Average Conc.=(Sample + Duplicate)/2
9/08/93 Relative % Difference=((ABS(Sam-Dup.))/Average Conc.)*100

'. M .svMAJI

109/08/93

f STANDARD DUPLICATE
c S /mL07E-01

N/A N/A

&N/A N/A

Data Entry by: Date: 13-Sep-93
pproved by: >nr1 Date: 9 -

Form 1 Rev. 1 Page 1 of 1
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T / 5> 3
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0CALIBRATION RECORD

Analyte: Se
Procedure: LA 365-131 Revision: B-2
Instrument: PE2280 (Hydride) Property No.: WB27979
Technologist 0 Payroll No.: Date: 09/08/93

Calibration Standard ID: 22N11C
Analyte Concentration: .100ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 .OOOmL 0 ng .000
2 .,00mL 5 ng .052

3 .500mL 25 ng .212

4 1.000mL 50 ng .500

5 2.OOOmL 100 ng .950

3

7

8

9

10

11

12

13
14

15

16

17

18

19

20
21

mments: r=.9990
Y intercept=-.0019

SLOPE=.0096
646

. ' A-6000-882 (03/92)
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7:
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer ID:

V 21, V 23 107-AP-A, 107-AP-B
Analysis: Sample Prep: rte S I -S -

Hq UNO-E&TEB- bI R GC T-

Instrument: PE2380(Hydride AA) WB26847 Procedure/ Rev: LA 325-104 / A-i

Technologist-4 & Date: 09/05/93

Starting Time: 1650 Temperature 175 C

Ending Time: 2330 Chemist: R.A. SKODA

Comments: r = .9991 Y-intercept = .0003 SLOPE = .0105

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 19-5597 11

2 REAGENT BLANK V 20-5697 12

3 SAMPLE V 21-5797 13

4 DUPLICATE SAMPLE V 21-5897 14

5 SPIKED SAMPLE V 21-5997 15
6 DUPLICATE SPIKED SAMPLE V 21-5097 16
7 SAMPLE V 23-5797 17

8 DUPLICATE SAMPLE V 23-5897 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 21N11C .300mL

SPIKE 21N1lC .300mL

A-6000-881 (03/921



K.; ~ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START: &ekr4-t tsiz6
LA-325-104 9-05-93

PREPARED BY: R. DATE COMPLETE: WHC-SD-WM-DP-053 REV 0

UNITS: I ug/mL ug/mL ug/mL ug/mL

SPL NAME SPL ID ANALYTE RESULT #1 RESULT #2 AVERAGE RPD% %REC DET LIM % CT ER

STD/21N11C V19 Hg .101 100.9

BLANK V20 Hg <0.005 0.005

107 AP V21 Hg <0.003 <0.003 N/A N/A 99.9 0.003

107 AP SPK DUP V21 H 95.2

107 AP V23 H <0.003 <0.003 N/A N/A 0.003

STD/21N11C HE .098 98.3

NARRATIVE: XXXXXXX NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Detection limits for sample and blank are different due to difference in sample size.

1' 3-3

- .L-' ) yfItOZ
-------------- 2U

CL4\k %f2 * \c~QcCY>)

vv 4t\' fCS

652
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Seal No Saple Pomt - Time Issued Prority

V 1PA-5597 107-AP ' 15:14 1
Degewm,nlon Mthpd Slandard Hesuit Uni s Carge Code erons

Hg LA-325-104 % RECOVERY N1L17 0
Sa e S,& Cusoer ID

? , 6O. STD
C' C a7sllc1 PiSL.ISP*6' *3 jg

EDP R716 HG/iYDRD
STD#,,;vg/-c RESULT O, )(:)

STD VAL O.Iiflogn %REC ioov2

- *1, A,1,1s 2 Anayst .3 Anelyst -A Aa 1 r-

c - -7 9 --- %

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT STANDARD DUPLICATE

,"S.e$tlb . mpke Siw in ml 1% 0.300
19-5597 Ig ng (Nanognmm) 30.26

4atat ID' ne I~g pg/mL (or mg/L or PPM) 0.101 N/A
1510 one lig pg/I, (Prn) 100.9 N/A

____nN_. _ N/A N/A
0 '. _ _ _ _ N /A NIA

.JfnfZ3mntJDj A N/A

B26847 jnc Hg pg/ml;(Itg ng/SS)( pg/1000 O

S~isg tfljr! Average Conc.=(Sample + Duplicate)/2
9/05/93 Relative % Difference((ABS(Sam.-Dup.)/Averige Conc.)100

09105193

STANDARD DUPCATE
IneHIp 1 .01K- oh

one I~~jjfmI.N/A N/A
P4/A N/A

Data Entry by: Dnte: 07-Sep-93
pproved by: L Date: 1-/. - ' $

Form 1 Rev. 1 Paqe 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHCSD-WM-DP-053 REV 0

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT BLANK DUPLICAT
S NO. ~E: 'nmpl Sim in ml L 1.000

20-5697 1 ng (Nan'grant) 0.06
- Beat 0 4 ne fig pg/mL (or Ig/l or PPM) 0.000 N/A

1510 one pg/l (PPm) 0.1 N/A
NtenmNo. N/A N/A

_INA N/A

Instumet IID N/A ~ N/A

26847 ne Hg pg/mi;:Hg ng/SS(1pg/0O0ng
Average Conc.=(Sample + Duplicate)/2

9105193 lative % Dhfference=((AIS(Sam.-Dip.))/Average Con.)100
Attn ~ Detection Limit = (5 ng/S)*(l pg/l 000 og)

Detection limit is Corrected for SanpIr Prep/Dilution

09/05193 Ditection Umit g/mlQ = 0.005
Detection limit ji l = 5.0

BLANK DUPULCATfl
F'on Ileg p/ml, 0.005

N/A N/A
N/A N/A

The Result is < Detection Limit

Data Entry by: Date: 07-Sep-93
Approved by: Date: ' - 7 '
Form 1 Rev. 1 Page 1 of 1

654

Serial No San0ple inot tare Time Issued Piorl

V 20.-5697 107-AP 8- 2-93 15:14 25
Delern~alor Meio Sl,0d1r0 Sesul 'J, S Charge Code Reruns

Hg ILA-325-104 uG/ML N1L17 0
Sample Size Customer ID

? /,*/, BLK
Remarks Calculalofs Results R/'l// , /
REAGENT BLANK

-t.o., /.nC

A a I Analys - 2 Analyst . 3 AnalysI 4 Analyst - 5

H's s MS -rs /

Date Tie Completed teLb



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
Seiil No Sample Point Date Time Issued Plot"ty

V 21.-5797 107-AP 8- 2-93 15:16 25
ol c-mmalor. Metcd S!8drd Result Uss Charge Code ons

Hg LA-325-104 uG/ML NIL17 0
Smpie Size Cus.o,,. I D

-. am/ 107--AP-A

Fil l C.C ... ... /e" " ' , l / o

i8 t *l Analyst - 2 Analyst . 3 Analyst .4 Analyst

ne~s c sa- e s -H-

aT Cv-I.ed

-k?30 -

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
L i! N* i: Imple Size in ml, S_ 2.000

V21579 Ja ne (Nanogrrm) 1.11
M.t7tt ? : Aenc lig pg/mL (or mi/L or PPM) 0.001 N/A

1510 'onc ig ;g/L (PPR) 0.6 NIA
..em .No... .N/A N/A

SN/A: N/A

9B26847 Jnn Hg pg/mlr(Hg ng/0S)(1 pg/1000ng)
Average Conc.=(Sample + Duplicate)/2

9105193 Relative % Difference((AES(Sam.--Dup.))/Avcrage Conc.)*100
A yst , Delection Umit = (5 ng/i)(pg/1000ig)

Detection Umit is Corrected for Saml Prep/Dilution

9 I)etcction limit /mL) = 0.003J
D Detection Limit /L} 2.5 1

SAMPLE DUPLICATE
sine k tig /m -0.003

NIA N/A
WA N/A

The Result is < Detection lmit

Data Entry by: (71 = r-g Date: 07-Sep-93
Approved by: , - ur- Date: -/ - <3
Form 1 Rev. 1 Page 1 of 1

655
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
Sc.., No sample Point Ia Ti.e Issued Pr,.ory

V 21.-5897 107-AP 1 8- 2-93 15:16 25
Deiermnaton Method Standard Resut Uts Charge Code Reruns

Hg LA-325-104 uG/ML NiLl7 0
San.ple S. Custoe ID

? L 107--AP-A
Remarks alcutic.l. s esults *.fto. .,i5
DUPLICATE SAMPLE AS. /,37

I Analyst 2 Analyst 3 Analyst - 4 Analyst - 5

Oat. Tine Corpied t~ab

K-f3 3-C 9 - 3-

CVAA: LA-325-104 (A-1) Hg UQUIDS-DIRECT SAMPLE DUPLICATE
$fltia Nos emple Sir in ml, 1% 2.000 2.000

21-5897 Tg ng (Nanograrm) 1.11 1.39
!Bt ID ',ne Jig pg/mL (or nw/L or PPM) 0.001 0.001

1510 ~ne Iig pji/L (PPB) 0.6 0.7
S n N 4 ' mgp Cnne (pig/m[op NA N/A

AvrrnrCAne (ig/m N/A N/A
Dinetrl. nt r'Iativr . flfflrnoA N/A

B26847 Cone Hg pg/mL=(Hg ng/SSA)1pg/100ng)
Average Cone.=(Sample + Duplicate)/2

F9/05/93 Relative % Difference=((AW5Sam.-DuIp.))/Average Conc.)*100
Detection limit = (5 ng/)*( pg/I000 ng)
Detection limit is Corrected for Samplr Prep/Dilution

9105/93 Deteclion limit m11  0.003
Detection limit - 2.5 F

SAMPLE DUPLICATE

,onc le pg/mL 0.003 10.003
Average~~ Coe(gm)NA N/A

7ea~v Differinc, * N/A N_/A
Both Results are < Detection limit

ata Entry by: _ . Date: 07-Sep-93
pproved by: ffDate:

Form 1 Rev. 1 Page 1 of 1

656



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE SPIKE

, ike SIA Volumn (mo SVL 0.300
n21-5997 or Spike + Sample ngSSAM 29.98

Bg or Sample ngSAM 1.1

1510 I IpTkr)SI _D21N1 1C

itelNO pkp SIA Vnlue (ppm) 0.100

% WXII-Pvry 99.9

8B26847

ample result is < 5 ng, 0 ng of saimple is used in the calculation for % rrcrvrv

% Recovery = J(ngSSAM-)/(SSVOL*1000pL/mL))/Spike Sd Valuej*I 00

L % Rpcovy -=9.9

a Entry by: - - Date: 07-Sep-93

-pproved by: Date: ; / -'

n~-- I -IForm 2 Rev. 1

657

WHC-SD-WM-DP-053 REV 0
Se.al No Sample Porn, DaI TnIe Issued Prory

V 21.-5997 107-AP 8- 2-93 15:16 25
0Dr1-ratcn I Od Slandard Jesul Ur charge code Re...hs

Hg LA-325-104 % RECOVERY N1L17 0
Sample Site Customer In

? a . .. ;L Avn-C. 107-AP-A
R, , Wr c a . : P-l"- PK. H - 3. IS'|
SAMPLE SPIKED ID VM
SPIKE ID .lINII-a r S. A
SPIKE VOLUME .jto.r.

Ia'y - I Analyst - 2 Analyst - 3 Analys - 4 Anslysi - 5

-'a Mrs 'S M

Drlei ,IeCV~ led Lar L!,q LL . *- -

jSt.60-7 - /
51.6"00-0 /tO 531

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

19 f



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
Seral No Sample Poont Date Tinm Issued Porrty

V 21.-5097 107-AP 8- 2-93 15:16 25
Deter-alon Memhod Standard Result UIs Carge Code Reruns

Hg LA-325-104 % RECOVERY NZL17 0
Sample Se. Custome, ID

7 :.V.A. * ,t-,w. -2///-C 17-AP-A
Remarks Calculaons. Results PkH 300
SAMPLE SPIKE
DUPLICATE It tr S

SPIKE ID afli-c
SPIKE VOL

A a 1-1 Analys - 2 Analyst - 3 Analyst .4 Ana yst S

Date Tare CompleLed Lap

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DTRECT SAMPLE SPIKE

::rkg,71 'pike SiI Volume (mq SVVL .. .... 0.300

g or Spike + Simple ngSSAM 29.55
BRtob lfr ~ g or Sample ngSAM 1.11

150pikpShIA M 21N11C
pike' Shl Value (ppm) 0.100

m 7avery NA 95.2

9105193 3ample result is < 5 ng, 0 ng of sampl is used in the calculation for wrlover-y

39/05/93

% Recovery = [(ngSSAM-O)/(SSVOL*1000L/ml,)I/Spikc Sid Value*100

% covwry = 95.2

Data Entry by: Date: 07-Sp-93
pproved by: Date: ( / - '

Page 1 of 1Form 2 Rev. 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NeT WRITE IN SPACE

WH-SD-WM-DP-053 REV 0

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAM E LCAT

$erltid Ki mple Size in ml, S 2.000
23-5797 Ig ng (Nanognms) 0.73

_______ _ rn1 jIgpg/m. (or mg/L or PPM) 0.000 N/A
1510 nne ITg pgA (PP) 0.4 N/A

777Xn 77. __ __N /A N/A
N/A N/A

[B26847 Inc Fg pg/nt;(Hg ng/SS)jpg/000n)N
Cverage Conc.=(SampIe + Duplicate)/2

9/05/93 Relative % Difference=((ABS(Sam-Dp.))/Average Conc.)*100
Detection Limit = (5 ng/SS)( pg/I 000 ng)
Detection Limit is Corrected for Sampl Prp/Dihition

9/05193 [)etection limit /m = 0.003 ||
Detection limit Igl - 2.5 |

SAMPLE DUPLICATE
Ioni 1He pr/mL 0.00-

N/A N/A
N/A N/A

The Result is < Detection limit

Data Entry by: _-JL Date: 07-Sep-93
Approved by: ,4 Date: ' - - / 1
Form 1 Rev. 1 Page 1 of 1

659

Serial No Sahit Poit Date Time 11ued Ptioqtpy

V 23.-5797 107-AP 6- 3-93 8:30 25
Method S! a'adrd Pesjt U % Charge Code A#'uis

Hg LA-325-104 uG/ML NIL17 0
Sample Size custone, 10

107-AP-B

.4 o.003 AkL-

A at I Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5

H's Hrs , H".

LI1-1303~ '7"1



WHC-SD-WM-DP-A 3 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT wRITE IN SPACE

CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
:s2 S*MN&~ 'mple Sim in ml. 9 2.000 2.000
23-5897 ig ng (Nanngramr) 0.73 0.54

mne fig pg/ml, (or mg/L or PPM) 0.000 0.000
1510 nc lig pg/L (PIn 0.4 0.3

, Rebua No vrnge Cnnr (Ig/mr NA N/A
__ _ ,! rage Cone (ig/ NA N/A

lrb, ' % Differrr N/A N/A
B26847

M9/05/93

Cone Hg pg/nML-(Hg ng/)S3lpg/000ng)
Average Cone.-(Sample + Duplicate)/2
Relative % Differene((AES(zim.-Thip.))/Average Conc.)100
Detection Umit = (5 ng/)jipg/100uTg)
Detection Limit is Corrected for Sampkc Prep/Dilution

Detection Umit (l r/m ) 0.003 |
Detection limit -/f = 2.5]

SAMPLE DUPLICATE
n -I g/ L -: 01.0.003

Avrragflnc (p/m NA N/A
Iathn 7 Diterrce N/A, N/A
Both ResulLs are < Detection limit

~sta Entry by: 77.7 zr~c:=Date: 0-Sep93
pproved by: Date: r2 -"I

Form 1 Rev. 1 Page 1 ot 1

GG0

Sral No Sample Point Dap Time Issued Pnot'y

V 23.-5897 107-AP @- 3-93 8:30 25

-D,,e,,n5 lOfl M nel d standard ReR.0lt U s Charge Code Reruns

Hg LA-325- 104 uG/ML N1L17 0
Sample Size C 0

107-AP-B
aer arks. CrCftC,!tiO'. Resulls i . t. ' 00c,
DUPLICATE SAMPLE is

rn. C.-Of

'C. oo3's Iw

lys . Analyst .2 Analyst . 3 Analyst - 4 Analyst - S

Hrrss

o ., s C o m r lte d L a b U



WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHC-SD-WM-DP-053 REV 0CALIBRATION RECORD

Analyte: Hg
Procedure: LA 325-104 Revision: A-1
Instrument: PE2380 (Hydride AA) Property No.: WB26847
Technologist J SOLBRACK Payroll No.: Date: 09/05/93

Calibration Standard ID: 23N11-B
Analyte Concentration: .147
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit

1 .OOOmL Ong .003
2 .034mL 5ng .047

3 .100mL 14.7ng .154

4 .250mL 36.75 ng .392

5 .500mL 73.5 ng .801

6 .750mL 110.25 ng 1.107

7 1.000mL 147 ng 1.565

8

9
10

11

12

13

14

15

16

17

18

19

20

21

Comments: r- .999 I Y-intercept = 0.0003 SLOPE= 0.0105
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY ,

ANALYTICAL BATCH WHC-SD-WM-DP-o53 REV 0
Lab Segment Serial No. Customer ID:

V 26, V 27, V 28 107-AP-C, 107-AP-D, 107-AP-E
Analysis: Sample Prep: r/ ' -

Hg -UNDGE-EO-- buREcT

Instrument: PE2380(Hydride AA) WB26847 Procedure/ Rev: LA 325-104 / A-1

Technologist: 1 SIhvack Date: 09/06/93

Starting Time: 1600 Temperature 175 C

Ending Time: 2330 Chemist: R.A. SKODA

Comments: r = .9998 Y-intercept = -.0001 SLOPE = .0105

Description Lab ID Description Lab ID

1 INITIAL LMCS CHECK STD V 24-5597 11
2 REAGENT BLANK V 25-5697 12

3 SAMPLE V 26-5797 13

4 DUPLICATE SAMPLE V 26-5897 14
5 SAMPLE V 27-5797 15
6 DUPLICATE SAMPLE V 27-5897 16

7 SAMPLE V 28-5797 17

8 DUPLICATE SAMPLE V 28-5897 18

9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS 21N11C .300mL

'I
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ANALYTICAL BATCH SUMMARY SHEET

METHOD:

PREPARED BY:

DATE :TART:

9-06-93 I,. W nO W1 nn ALA-325-104

R. E. SKODA
DATE COMPLETE:

9-10-93

UNITS: ug/mL ug/mL ug/mL - ug/mL
SPL NAME SPL ID ANALYTE RESULT #1 RESULT 42 AVERAGE RPD% %REC DET LIM % CT ER

STD/21N11C V24 Hg .100 100.1

BLANK V25 Hg <0.005 0.005

107 AP V26 Hg <0.003 <0.003 N/A N/A 0.003

107 AP V27 Hg <0.003 <0.003 N/A N/A 0.003

107 AP V28 Hj <0.003 <0.003 N/A N/A 0.003

STD/21N11C Hg 0.096 96.0

NARRATIVE: XXXXXXX NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

Detection limits for sample and bank are different due to difference in sample size.
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